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Abstract 

The role of executive compensation contracts in providing managerial incentives is 

topical in academic research. Since the last decade, there have been intense debates 

over whether executive compensation is set optimally to align the interests of 

managers and those of shareholders. The significance of the global financial crisis 

(GFC) also sheds light on reviewing equity-based compensation granted to senior 

managers. The traditional perspective of equity awards holds that these equity 

mechanisms can attract and retain employees as well as encourage managerial effort 

exertion (Guay et al., 2002). However, more recently a large body of empirical studies 

expresses concern about the efficiency of these incentive contracts by arguing 

compensation may represent agency problems (Bebchuk, 2009). Since the real 

problem in the research for incentive compensation is ‘not how much you pay, but 

how’ (Jensen and Murphy, 2010), the primary focus of this study is how to design 

chief executive officer (CEO) equity-based compensation that can strengthen 

managerial incentives for making rationality-based corporate decisions.  

 

In particular, the corporate decisions considered in this study are investment decisions. 

Investment decisions of a firm should be independent of its financial situation (Jensen, 

1986). However, the sensitivity of investment to cash flow indicates an agency 

problem of free cash flow. The efficiency of investment is a cause for concern 

because inefficient investments affect firm performance, leading to a reduction of firm 

value and economic growth. Within the agency framework, shareholders must find 

ways to alleviate investment-related agency problems that may result from deviations 

of firm investments from their optimal level. While there is prior evidence in the 

literature that corporate governance can influence managerial investment decisions, 

the evidence is less clear on the impact of specific design features of executive 

compensation on investment efficiency. In response, this study aims to fill this gap in 

the literature by examining the setting of CEO equity-based compensation that can 

improve investment efficiency, consistent with the efficient contracting perspective. 

Arising from these motivations, three research questions are proposed in this research: 

(1) Do firms that grant CEO equity-based compensation invest more efficiently than 

the others? (2) How do firms design CEO time-vesting conditions to reduce 

investment-related agency problems? (3) How do firms design CEO performance-
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vesting conditions to reduce investment-related agency problems? These research 

questions are considered to be timely and of interest to academics, analysts and 

shareholders.  

 

Using a sample of the ASX 300 Australian firms over the period 2010 to 2015, this 

study investigates the association between the design features of CEO equity-based 

compensation and investment efficiency. As discussed earlier, in perfect or complete 

markets, investment decisions of a firm should be independent of its financial 

situation (Jensen, 1986). However, when managers have access to internal funds, they 

may tend to over-invest to derive private benefits (empire building) or under-invest to 

avoid private costs (managerial shirking) (Aggarwal and Samwick, 2006). Thus, the 

investment-cash flow sensitivity is employed as a proxy for investment inefficiency. 

Adopting multivariate regression procedures, the regression results document the 

significant moderating effect of CEO equity design features on the sensitivity of 

investment to cash flow.  

 

Specifically, firms that grant equity-based compensation to their CEOs have lower 

investment-cash flow sensitivity as compared to others. The sensitivity also decreases 

as the weight placed on equity-based compensation increases. These results indicate 

that adopting equity-based compensation enhances the interest alignment between 

management and shareholders in making proper investment decisions. While there are 

several types of equity-based compensation favoured by firms, the study also 

considers how to structure the CEO equity-based compensation to provide more 

incentives. By testing the use of share options, share rights, restricted shares and a 

combination of equity grants individually, share options are found to have more 

importance in shaping the investment-cash flow sensitivity.  

 

On the testing of the horizon incentives derived from CEO equity-based compensation, 

the investment-cash flow sensitivity decreases when a longer vesting duration and a 

graded vesting pattern are adopted. The results suggest that lengthening vesting 

periods can extend the useful life of equity incentives, and thus lead to managerial 

actions that are advantageous to the firm in the long run. Additionally, making the 

equity grants vest progressively (graded-vesting feature) during the vesting period 
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allows the firm to more efficiently rebalance the CEO’s incentives and encourages the 

CEO to invest more efficiently in the shareholders’ best interest.  

 

Regarding the investigation of performance-vesting conditions, the findings note that 

the investment-cash flow sensitivity becomes higher when firms attach performance 

hurdles to CEO equity grants. In contrast to the argument about performance hurdles 

that enhance pay-performance link, the result, however, supports the managerial 

entrenchment perspective. Basing CEO compensation on the achievement of 

performance targets reduces the incentive effects and may even incentivise CEOs to 

game the system at the cost of shareholder wealth, thus leading to higher agency costs. 

The study also reports that if firms intend to improve investment efficiency, they can 

design performance hurdles with a relative evaluation basis. Performance can be 

evaluated as a comparison to a market index or industry comparator group 

performance, rather than setting the performance target on a specific improvement 

rate. The final result shows the adoption of relative hurdles has an adverse moderating 

effect on the investment-cash flow sensitivity.  

 

Overall, the results are consistent with the predictions by agency theory, indicating 

that firms can strategically design CEO equity-based compensation to reduce 

investment-related agency problems. The study adopts the latest available data 

collected manually for the design features of CEO equity-based compensation. By 

properly structuring CEO equity-based compensation and designing the vesting 

conditions, equity awards can help overcome the agency conflicts resulting from the 

separation of ownership and control. The study provides insights into the impact of 

effort, horizon and performance incentives on the quality of investment decisions, and 

contributes to the understanding of the role of CEO incentives in a firm’s policy-

making. 
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Chapter 1: Introduction 

This chapter introduces the background and motivation of the study in Section 1.1. 

Section 1.2 describes the primary objectives and research questions of the study, and 

Section 1.3 provides an overview of the methodology and research findings. Section 

1.4 presents the contributions to academic literature, while the structure of the thesis is 

outlined in Section 1.5. 

 

1.1 Background and motivation 

The role of executive compensation contracts in providing managerial incentives is 

topical in academic research (Core et al., 2003; Benmelech et al., 2010). During the 

last few decades, there has been intense academic debate over whether executive 

compensation is set optimally for aligning the interests of managers with those of 

shareholders. According to the agency theory of the firm, shareholders design 

incentive contracts for managers ex-ante to minimise agency costs, while considering 

the impact of compensation mechanisms on managers’ self-interested behaviour 

(Jensen and Meckling, 1979). Jensen and Murphy (1990) argue that the real problem 

in the research for executive compensation is ‘not how much you pay, but how’. 

Thereby, how to pay executives with appropriate incentives is the primary focus of 

this study.  

 

Despite the importance of the design of compensation contracts on interest 

convergence in an agency relationship, there is relatively little empirical research 

investigating the adoption of vesting provisions on setting executives’ equity pay, in 

particular, the CEO pay. After capturing several complexities of real-life settings, 

some researchers claim that the current executive compensation schemes overall 
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appear efficient (Murphy and Zabojnik, 2004; Edmans and Gabaix, 2009).
1
 However, 

Bebchuk (2009) points out that the inefficiency in common compensation practices 

does exist regarding incentive alignment, such as pay-for-luck, the misuse of 

performance-vesting conditions, short-term vesting schedules, and no restrictions on 

unwinding equity after vesting.
2
 This study attempts to address the issue of CEO 

compensation design by investigating the CEO equity-based compensation structure 

and vesting conditions that could potentially strengthen managerial incentives to make 

business rationality-based corporate decisions. 

 

A significant body of prior literature discusses how equity-based compensation 

influences senior executives’ behaviour in managerial decision-making. In theory, 

equity mechanisms should be designed to attract talented employees, incentivise 

managerial effort exertion, exploit growth opportunities, and encourage management 

to undertake value-enhancing projects (Edmans and Gabaix, 2009). More specifically, 

a strand of literature shows that executive incentive compensation influences 

corporate investment decisions. For example, Kang et al. (2006) find that long-term 

business investment is positively related to the weight placed on equity-based 

incentive compensation, after controlling for internal financing constraints and the 

quality of the investment opportunity set. Low (2009) finds that there is risk-reduction 

concentration among firms with relatively low managerial equity-based compensation, 

which in turn has a detrimental impact on shareholder wealth. However, Bryan et al. 

(2000) report that managers are reluctant to undertake risky but value-enhancing 

investment projects and this is particularly pervasive in those companies which grant 

                                                           
1
 Edmans and Gabaix (2009) surveys recent theories on the efficiency of compensation schemes, by 

incorporating complex but realistic aspects of the employment relationship, the features of observed 

compensation schemes can be reconciled with efficient pay-setting. 
2
 ‘Vesting’ refers to equity-based pay becoming an entitlement. There are various vesting conditions 

imposed on the equity pay, such as time-vesting conditions and performance-vesting conditions.  
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restricted stock awards rather than stock option awards. Furthermore, Cheng (2004) 

documents that the changes in the value of CEO share options are positively related to 

reductions in research and development expenditures, especially when the CEO 

approaches retirement and when the firm faces a small loss. While the evidence from 

prior research is quite puzzling, this study is motivated to address specific incentives 

derived from some design features of compensation schemes that can influence 

managerial investment decisions.  

 

To better understand the investment behaviour of managers, it has been well 

documented that the sensitivity of investment to cash flow indicates an agency 

problem of free cash flow (Jensen, 1986; Bernanke and Gertler, 1989; Stulz, 1990). 

Although this notion is subject to some criticism, the investment-cash flow sensitivity 

is a commonly used and reliable measure in studying a variety of accounting and 

corporate finance issues (Bushman et al., 2011). In perfect or complete markets, 

investment decisions of a firm should be independent of its financial situation 

(Modigliani and Miller, 1958). A firm raises funds from external capital markets 

when financing positive net present value projects and the excess cash beyond the 

needed funds would be distributed to external markets rather than being retained. 

Hence, the investment-cash flow sensitivity indicates the existence of suboptimal 

investment decisions. For instance, when managers have access to internal funds, they 

may tend to over-invest to derive private benefits (empire building) or under-invest to 

avoid private costs (managerial shirking) (Aggarwal and Samwick, 2006). Managers 

are empire-builders and continue to undertake under-developed and risky investment 

projects after all positive net positive value (NPV) investments have been taken 

(Kaplan, 1989). However, managerial shirkers might perceive investment is costly for 
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themselves so that they would forego some positive NPV investments to lessen their 

oversight responsibilities for expanding existing facilities (Hadlock, 1998). 

 

Shareholders must find ways to alleviate investment-related agency problems that 

may reduce firm value. In the presence of agency conflicts, executive compensation is 

a necessary mechanism when shareholders have delegated responsibilities to top 

managers (Cyert et al., 2002). Shleifer and Vishny (1997) argue that equity-based 

compensation represents a vital aspect of corporate governance as managers’ personal 

wealth is tied to their firms’ stock performance, and thus constrains managers’ 

behaviour to make suboptimal decisions that harm shareholders’ interests. Chalmers 

et al. (2006) point out that well-designed compensation contracts reflect a firm’s 

demand for high-quality CEOs and dynamically reconcile the personal interests of top 

managers and shareholders as a whole. In accordance with agency theory, this study 

adopts the notion that firms can strategically design CEO equity-based compensation 

for executives to enhance the efficiency of managerial decisions, in particular, the 

investment decisions. 

 

1.2 Objectives and research questions 

Prior research has demonstrated that executive compensation schemes provide 

significant incentives for managers to perform services rationally (Jensen and 

Meckling, 1979). In Particular, equity incentives help to reduce conflicts of interest 

between executives and shareholders as they directly link managers’ personal benefits 

to firm value (Jensen and Murphy, 1990; Murphy, 1985). The primary purpose of this 

study is to investigate how firms design CEO equity-based compensation to reduce 

investment-related agency problems, and thus to improve investment efficiency. In 
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doing so, the study does not only consider the level and structure of CEO equity-based 

compensation granted, but also incorporates the design of the two main vesting 

conditions: time-vesting conditions (also called service conditions) and performance-

vesting conditions.  

 

Time-vesting conditions, which relate to horizon incentives, impose restrictions on the 

length of the service period and they are widely used to retain and attract valued 

executives (Oyer and Schaefer, 2005). Performance-vesting conditions are 

implemented to make equity-based payments vest conditionally on the achievement of 

performance targets. They, therefore, provide strong incentives that encourage 

managerial effort exertion and enhance the link between pay and performance (Kuang 

and Qin, 2009; Bettis et al., 2010). While there is agreement that equity-based 

compensation influences managerial investment decisions, it is less clear how and to 

what extent such a link should be established (Hayes et al., 2012). This study extends 

current research by examining the design of CEO equity-based compensation and the 

association with improved efficiency of investment decisions. 

 

The purpose of this study is to address the question of how to design executive equity-

based compensation to improve investment efficiency within an Australian context. 

The first objective is to investigate whether CEO equity-based compensation 

motivates executives to invest more efficiently through interest alignment. The second 

objective is to explore how to design time-vesting conditions of CEO equity-based 

compensation that provide sufficient horizon incentives to prevent suboptimal 

investment decisions. The third objective is to investigate the design of performance-

vesting conditions attached to CEO equity-based compensation to reduce investment-
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related agency problems. Accordingly, the objectives lead to the following research 

questions: (1) Do firms that grant CEO equity-based compensation invest more 

efficiently than other firms? (2) How do firms design CEO time-vesting conditions of 

CEO equity-based compensation to reduce investment-related agency problems? (3) 

How do firms design CEO performance-vesting conditions of CEO equity-based 

compensation to reduce investment-related agency problems? These research 

questions are considered to be timely and of interest to academics, analysts and 

shareholders. The study predicts that well-designed equity-based compensation 

schemes provide strong incentives for managers to adopt rational investment 

strategies. 

 

1.3 Overview of methodology and findings 

The study provides an empirical investigation of the design features of CEO equity-

based compensation and the efficiency of investment expenditures. While the 

investment-cash flow sensitivity indicates suboptimal investment, the study aims to 

explain the influence on this sensitivity of investment to variations in the design of 

equity-based compensation granted to CEOs. In accordance with the agency theory 

framework, this study incorporates various compensation design features, including 

the level, weight and structure of equity-based compensation, the design of time-

vesting conditions, and the design of performance-vesting conditions, in the standard 

investment-cash flow model. Based on a sample of the top three hundred firms listed 

on the Australian Securities Exchange (ASX) collecting data from 2010 to 2015, the 

study provides empirical evidence on the moderating effect of CEO equity-based 

compensation on the sensitivity of investment to cash flow.  
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Specifically, the first main test provides results that indicate firms that grant equity-

based compensation to their CEOs have lower investment-cash flow sensitivity. The 

efficiency of investment also increases as the weight placed on equity-based 

compensation increases. The results indicate that relying on CEO equity-based 

compensation improves the interest alignment between management and shareholders. 

This research facilitates a comparable analysis on executive equity pay and 

investment efficiency, as demonstrated for the United States (US) in Broussard et al. 

(2004) and the United Kingdom (UK) in Pawlina and Renneboog (2005). Secondly, 

the study further examines how to structure CEO equity-based compensation to 

provide greater incentives for managers. By comparing the use of share options, share 

rights, restricted shares and a combination of equity awards respectively, the findings 

show that the investment-cash flow sensitivity is more associated with share option 

grants rather than other types of equity-based compensation. This finding is consistent 

with the argument that incorporating share options into managerial compensation, as 

compared to other equity awards, can better motivate employees to invest optimally 

from the shareholders’ perspective (Ittner et al., 2003; Williams and Rao, 2006). 

 

On the examination of research question two, the regression analyses are conducted to 

test whether horizon incentives via the design of time-vesting conditions significantly 

limit investment inefficiencies in corporations. Two proxies are adopted to assess the 

horizon incentives from time-vesting conditions, which are the vesting duration and 

the graded vesting schedule. The regression results show that a more extended vesting 

duration of equity-based compensation has a negative moderating effect on the 

investment-cash flow sensitivity. In response to agency problems, lengthening vesting 

periods can extend the useful life of equity incentives, and thus lead to managerial 
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actions that are advantageous to the firm in the long run (Bolton et al., 2006; Cadman 

and Sunder, 2014; Gopalan et al., 2014). The investment-cash flow sensitivity also 

reduces when CEOs receive equity grants that have a graded-vesting schedule. 

Making equity grants vest progressively during the vesting period allows the firm to 

rebalance manager’s incentives more efficiently and encourages managers to invest in 

the shareholders’ best interest (Brisley, 2006; Bebchuk, 2009; Bhagat and Romano, 

2010). 

 

To address the third research question, the investigation of performance-vesting 

conditions is conducted to assess its influence on investment-cash flow sensitivity. 

Many previous studies argue that performance-vested equity grants provide 

significant incentives for managers to behave in line with shareholders’ best interest 

(Johnson and Tian, 2000; Brisley, 2006; Kuang and Qin, 2009). However, it is 

interesting to find that the use of performance hurdles increases investment-cash flow 

sensitivity which leads to higher investment-related agency costs. The result is 

consistent with the notion from the managerial entrenchment perspective. Specifically, 

basing executive compensation on the achievement of performance targets could 

reduce the incentive effects of compensation, and may even incentivise managers to 

game the system at the cost of shareholder wealth (Healy, 1985; Gaver et al., 1995; 

Buck et al., 2003; Jensen, 2003). While the use of performance hurdles is found to 

impair investment efficiency, this study also finds that firms that design performance 

hurdles that are measured on a relative basis can decrease investment-cash flow 

sensitivity.
3
 Rather than setting performance target on a specific improvement rate, 

                                                           
3
 The relative performance hurdles in equity contracts refers to the evaluation of performance based on 

a market index or industry comparator group identified by the firm. 
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relative hurdles result in greater managerial effort exertion that is in line with 

shareholder value (Nalebuff and Stiglitz, 1983; Hannan et al., 2008). 

 

1.4 Contributions 

This study contributes to the existing literature on the following dimensions. First of 

all, this study is among the first to empirically investigate the impact of the design 

feature of CEO equity pay on managerial decision-making. Some previous studies 

have examined the influence of equity-based compensation granted on investment 

decisions (Ryan Jr and Wiggins, 2002; Broussard et al., 2004; Kang et al., 2006), the 

level of equity payment and financial reporting quality (Cheng and Warfield, 2005; 

Bergstresser and Philippon, 2006), and the relationship between equity incentives and 

firm performance (Coles et al., 2006). Taking a further step from the preceding 

studies, this study analyses the design of vesting conditions of CEO equity to isolate 

the dimension of contracting incentives that influence managerial behaviour. Bolton et 

al. (2006) point out that the value of equity compensation and the vesting conditions 

play two different but related roles. While the level of equity pay influences overall 

effort incentives, vesting conditions have a particular influence on the decision-

making horizon and performance objectives. The results indicate that efficient design 

of equity-based compensation with certain vesting conditions can help overcome 

agency conflicts resulting from the separation of ownership and control. The study 

provides insights into the effect of horizon incentives and performance incentives on 

investment behaviour and contributes to the understanding of the role of managerial 

incentives in a firm’s policy-making.  
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Secondly, the study complements the growing literature that examines firm investing 

behaviour in a principal-agent framework. Previous research has attempted to explain 

suboptimal investment decisions that could be due to the conflict of interests between 

shareholders (principal) and managers (agent). As managers’ interests may not be 

perfectly aligned with those of shareholders, they may have divergent corporate 

objectives to shareholders, for example, managers usually focus on growth rather than 

value (Bernanke and Gertler, 1989). Jensen (1986) and Stulz (1990) find that 

managers have the potential to engage in additional investment projects that are 

beneficial from a management perspective rather than distributing the excess cash to 

shareholders. On the other hand, some studies find that in larger firms that have 

executives with lower equity ownership, significant investment-related agency 

problems are more likely to occur (Kadapakkam et al., 1998; Pawlina and Renneboog, 

2005; Aggarwal and Samwick, 2006). This study provides further evidence to support 

the agency cost explanation of inefficient investment decisions. By investigating 

various equity incentives, the study is expected to provide evidence that firms 

strategically design equity-based compensation to reduce investment-related agency 

costs. 

 

Finally, this study provides empirical evidence about incentive compensation and 

investment behaviour in a unique institutional background. Compared to the UK and 

US, Australia has different corporate governance settings in important respects 

(Bugeja et al., 2012). Kiel and Nicholson (2003, p. 6) state: ‘Australia represents an 

interesting case study as in many respects it more closely resembles world’s best 

practice concerning board composition than other comparable countries’. For 

example, in the US, CEOs often have significant power over their boards of directors 



11 

 

as they frequently chair the board. In Australia, this phenomenon is uncommon. 

Furthermore, the study adopts recent Australian data collected by hand and 

investigates a test period after an exogenous institutional change in the accounting 

benefits of equity-based compensation. The adoption of International Financial 

Reporting Standards in 2005 and Employee Share Schemes in 2009 have raised the 

costs of executive equity-based compensation, and significantly affected the weight, 

structure, and the vesting conditions when designing those awards.
4
 Furthermore, the 

Global Financial Crisis (GFC) has also influenced the significance of reviewing 

executive compensation packages, particularly the equity-based compensation. This 

study also contributes to the discussion about incentive compensation and investment 

behaviour in the Australian institutional background. 

 

1.5 Organisation of the study 

The remainder of this thesis is organised as follows. Chapter two describes the 

institutional background in Australia and the accounting issues surrounding employee 

equity-based compensation in corporate financial statements. An overview of the 

history and related accounting standards on equity-based compensation is also 

provided. A discussion of the regulatory changes to the taxation of employee share 

schemes is then reviewed. The significance of the GFC on reviewing executive 

compensation packages is discussed, illustrating a heightened interest in critical 

corporate governance mechanisms in the Australian institutional background. This 

                                                           
4
 The adoption of IFRS 2 Share-based Payment (International Financial Reporting Standards) in 2005 

requires Australian firms to expense equity-based compensation at the fair value over the vesting 

period.  

The taxation change on equity-based compensation from the Employee Share Schemes in 2009 has 

resulted in most equity-based compensation becoming taxable at the vesting date (as compared to the 

exercise date prior to the change). 
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chapter also discusses the ‘say on pay’ regulations and discusses the effect on CEO 

compensation policies. 

 

Chapter three reviews the relevant prior literature on executive compensation and firm 

investment policies. It starts with a discussion on the theoretical framework of agency 

theory and then the issues surrounding equity incentive pay arrangements. The 

underlying incentives, such as the effort, horizon and performance incentives, are 

embedded in equity-based compensation and serve to align the interests of managers 

and shareholders. Another strand of literature details evidence on investment-related 

agency problems, factors that impair investment efficiency, and the connection 

between incentive compensation and corporate investment. The chapter concludes 

with a discussion on compensation that can influence managerial decision-making.  

 

The hypotheses are developed in chapter four, examining the effect of equity-based 

compensation on the efficiency of investment. The chapter discusses the use and 

structure of equity-based compensation, the design of time-vesting conditions, and the 

design of performance-vesting conditions. The connection between these 

compensation design features and investment efficiency is developed. It is expected 

that the appropriate design of CEO equity-based compensation facilitates investment 

efficiency, suggesting firms can strategically design incentives contracts to reduce 

investment-related agency costs.  

 

Chapter five outlines the research methodology that is used to test the hypotheses. The 

chapter starts with descriptions of data collection and sample selection procedures, 

and then the measurements are specified for each of the hypothesised variables used 
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in this study. The research design is also outlined to specify the regression techniques 

for data modelling. The chapter finishes with a comprehensive presentation of the 

summary descriptive statistics and correlation matrix on hypothesised variables.  

 

Chapter six reports the results obtained in the empirical work undertaken in this thesis 

in order to address the research questions relating to the design of CEO equity-based 

compensation and investment efficiency. The chapter also presents results from 

additional tests and robustness tests relating to the empirical procedures employed in 

this thesis. Finally, chapter seven provides a conclusion to the thesis. Several 

limitations and suggestions for future research are also discussed. 
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Chapter 2: Institutional Background 

This chapter describes the institutional background and accounting issues surrounding 

employee equity-based compensation (that is, share-based payment in Australia). This 

chapter is organised as follows. The following section 2.1 provides an overview of the 

history and related accounting standards on equity-based compensation in Australia, 

including the definition, accounting treatment, and disclosure in corporate financial 

statements. Section 2.2 describes the comparative accounting standards issued by the 

Financial Accounting Standards Board (FASB) in the US on disclosures and 

measurements of equity-based compensation. Section 2.3 describes the regulatory 

changes to the taxation of equity-based compensation. Section 2.4 discusses the 

significance of the GFC in reviewing employee equity-based compensation contracts. 

Section 2.5 introduces the ‘say on pay’ regulations and discusses their effect on CEO 

compensation policies. The chapter is summarised in section 2.6. 

 

2.1 Accounting for equity-based compensation 

Following the corporate collapses in the early 2000s, equity-based compensation has 

been seriously questioned. The accounting scandals at Enron, WorldCom, Global 

Crossing, HIH, One.Tel and other companies, both in Australia and internationally, 

have brought greater scrutiny on the accounting practices of executive equity 

payments (Barrier, 2002; Cassidy, 2002; Rezaee, 2002). The issue surrounding the 

accounting treatment of equity payments is related to whether the cost of issuing 

equity grants should be recognised as an expense on the statement of firm 

performance. Proponents of expensing argue that it can improve the credibility of 

reported earnings and generate more informative financial statements. However, the 

opponents of expensing express concern that firms may reduce their usage of share 
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options due to the impact of the accounting treatment on company profits (Hall and 

Murphy, 2003). The debate on expensing employee equity payments further facilitates 

the development of accounting standards. 

 

Australia was one of the first countries to apply mandatory recognition of equity costs 

since 1 January 2005, with the adoption of the International Financial Reporting 

Standards (IFRS). The accounting standard, AASB 2 (equivalent International 

standard IFRS 2 - Share-based Payment),
 5

 which deals with the recognition and 

measurement of share-based payment transactions, has dramatically reduced the 

disparity in the accounting treatment of employee equity-based compensation. The 

objective of the standard AASB 2 is ‘to specify the financial reporting by an entity 

when it undertakes a share-based payment transaction. In particular, it requires an 

entity to reflect in its profit or loss and financial position the effects of share-based 

payment transactions, including expenses associated with transactions in which share 

options are granted to employees.’ (Paragraph 1) 

 

The standard identifies specifically three types of share-based payment transactions 

including equity-settled share-based payment transactions, cash-settled share-based 

payment transactions, and share-based payment transactions with cash alternatives. 

Typically, employee equity-based compensation contracts in Australia are categorised 

as equity-settled share-based payment transactions, which refers to the transactions in 

which the entity receives or acquires goods or services as consideration for equity 

instruments of the entity (including shares or share options). Paragraph 10 of AASB 2 

states the measurement of equity-settled share-based payments:  

                                                           
5
 IASB (International Accounting Standards Board), (2004), IFRS 2: Share-Based Payment (London: 

IASCF).  

AASB (Australia Accounting Standards Board), (2015), AASB 2 Share-based Payment. 
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‘For equity-settled share-based payment transactions, the entity shall measure the 

goods or services received, and the corresponding increase in equity, directly, at the 

fair value of the goods or services received,
6
 unless that fair value cannot be 

estimated reliably. If the entity cannot estimate reliably the fair value of the goods or 

services received, the entity shall measure their value, and the corresponding increase 

in equity, indirectly, by reference to the fair value of the equity instruments granted.’ 

 

When share-based payment transactions involve transactions with employees and 

others providing similar services, there is a general presumption that it is not possible 

to estimate reliably the fair value of services received. Without measuring directly the 

fair value of equity instruments granted to employees, it might also not be possible to 

measure the fair value of the total compensation package independently. As a result, 

the entity shall measure the fair value of the services received by reference to the fair 

value of the equity instruments granted at grant date (Paragraphs 11 and 12).  

 

2.1.1 Treatment of vesting conditions 

Typically, a grant of equity instruments is conditional upon satisfying specified 

vesting conditions. In AASB 2, a vesting condition is defined as ‘a condition that 

determines whether the entity receives the services that entitle the counterparty to 

receive cash, other assets or equity instruments of the entity, under a share-based 

payment arrangement. A vesting condition is either a service condition or a 

performance condition.’ For example, a grant of shares or share options to an 

employee could be conditional on the employee remaining in the entity’s employ for a 

                                                           
6
 Fair value is defined as the amount for which an asset could be exchanged, a liability settled, or an 

equity instrument granted could be exchanged, between knowledgeable, willing parties in an arm’s 

length transaction. AASB 2 uses the term ‘fair value’ in a way that differs in some respects from the 

definition of fair value in AASB 13 Fair Value Measurement.   
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specified period of time (that is, the service condition). Performance conditions can be 

used to reward employees for their efforts in improving the entity’s performance, such 

as achieving a specified growth in profit or a specified increase in the entity’s share 

price.  

 

The vesting conditions of equity-based compensation have significant implications for 

when the related expense is to be recognised. In terms of a service condition, the 

share-based payment transaction is to be recognised in full on grant date if the equity 

grants vest immediately.
7
 For the equity grants that do not vest until a specified period 

has elapsed, the standard indicates a presumption that they are a payment for services 

to be received during the vesting period, and consequently the cost is recognised 

during the vesting period. Paragraph 14 explains the recognition of share-based 

payment transactions if the equity instruments vest immediately: 

 

‘If the equity instruments granted vest immediately, the counterparty is not required to 

complete a specified period of service before becoming unconditionally entitled to 

those equity instruments. In the absence of evidence to the contrary, the entity shall 

presume that services rendered by the counterparty as consideration for the equity 

instruments have been received. In this case, on the grant date, the entity shall 

recognise the services received in full, with a corresponding increase in equity.’ 

 

Furthermore, Paragraph 15 explains the recognition of share-based payment 

transactions if the equity instruments do not vest immediately: 

                                                           
7
 The term ‘vest’ means to become an entitlement. Under a share-based payment arrangement, a 

counterparty’s right to receive cash, other assets or equity instruments of the entity vests when the 

counterparty’s entitlement is no longer conditional on the satisfaction of any vesting conditions (AASB 

2) 
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‘If the equity instruments granted do not vest until the counterparty completes a 

specified period of service, the entity shall presume that the services to be rendered by 

the counterparty as consideration for those equity instruments will be received in the 

future, during the vesting period. The entity shall account for those services as they 

are rendered by the counterparty during the vesting period, with a corresponding 

increase in equity.’ 

 

The standard also specifies the accounting treatment for a performance condition. A 

performance condition is where an employee is granted share-based payments 

conditional upon the achievement of performance targets and remaining in the entity’s 

employ until that performance condition is satisfied. In cases when the length of the 

vesting period varies depending on when the performance condition is satisfied, the 

entity shall presume that the services to be rendered by the employee as consideration 

for equity grants will be received in the future, over the expected vesting period. This 

means the share-based payment transactions should be recognised during the vesting 

period. The entity shall estimate the length of the expected vesting period at grant date, 

based on the most likely outcome of the performance condition (Part (b) of Paragraph 

15). 

 

With the adoption of AASB 2, there is now a general requirement that clarifies the 

recognition of executive equity-based compensation in the firm’s financial statements. 

The equity-based compensation is recognised by expensing at their fair value (that is 

usually higher than intrinsic value that used to be measured),
8
 rather than disclosing 

the information in the footnotes to the financial statements. The standard may also 

                                                           
8
 In AASB 2, intrinsic value is defined as the difference between the fair value of the shares to which 

the counterparty has the (conditional or unconditional) right to subscribe or which it has the right to 

receive, and the price (if any) the counterparty is (or will be) required to pay for those shares.  
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complicate the accounting treatment for equity grants when considering a firm’s 

choice of vesting conditions. Some economic consequences include changes in the 

weight of equity pay in total compensation packages particularly for senior executives, 

and the effect on companies’ reported earnings, although the influences are relatively 

moderate in Australia as compared to other countries like the US (Chalmers and 

Godfrey, 2005). The imposition of this accounting rule shows the success of the 

regulators in improving the relevance, reliability, and comparability of high-quality 

share-based payment disclosures, and helps users of financial information to 

understand better the employee compensation structure. 

 

2.1.2 A brief history of the standard setting for equity-based compensation 

In Australia, accounting for employee compensation can be traced to March 1994 

when Australian Accounting Standard Board issued AASB 1028 Accounting for 

Employee Entitlements,
9
 effective for fiscal years ending on or after 30 June 1995. 

The accounting standard clearly defined ‘employee entitlements’ as ‘benefit 

entitlements which employees accumulate as a result of the rendering of their services 

to an employer up to the reporting date, and include, but are not limited to, wages 

and salaries (including fringe benefits and nonmonetary benefits), annual leave, sick 

leave, long service leave, superannuation and other post-employment benefits’ 

(Paragraph 10 of AASB 1028). The accounting standard prescribed the presentation 

and disclosure criteria about employee entitlements in general purpose financial 

reporting. However, the standard explicitly excluded recognition and measurement 

requirements for ownership-based remuneration schemes. 

 

                                                           
9
 AASB 1028 Accounting for Employee Entitlements was replaced by AASB 119 Employee Benefits 

effective from 1 January 2005. 
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In February 1997, AASB 1017 Related Party Disclosures was issued and specified 

the disclosure requirements for directors’ compensation,
10

 effective for fiscal years 

ending on or after 30 June 1997. However, the disclosure requirements for equity-

based compensation were very brief (paragraphs 4.15 and 4.16). The standard 

specified ‘share, unit, option and other equity instrument transactions with directors of 

the reporting entity and their director-related entities as holders of shares, units, 

options or other equity instruments are subject to specific disclosure requirements’. 

AASB 1017 only requires that the financial report must disclose the aggregate number 

of equity instruments acquired by, disposed of, and held by directors of the reporting 

entity and their director-related entities, as well as the nature of the terms and 

conditions of each different type of transaction. Nevertheless, both AASB 1028 and 

AASB 1017 were restricted to presentation and disclosure issues, with no requirement 

for the recognition of the cost of equity-based compensation. 

 

AASB 1046 Director and Executive Disclosure by Disclosing Entities was issued in 

January 2004,
11

 effective for reporting periods ending on or after 30 June 2004. In 

paragraph 6.2, the standard stated the recognition requirements for share-based 

payments as ‘equity compensation provided as remuneration by the disclosing entity 

or any of its subsidiaries must be measured using the fair value of its equity 

instruments at the grant date, as described in paragraph 6.3, less any amount paid or 

payable by the recipient for that instrument’. The standard also requires that the entity 

must disclose in detail the total remuneration as well as the components of each 

individual’s remuneration for specified directors and executives. AASB 1046 was the 

                                                           
10

 AASB 1017 Related Party Disclosures was replaced by AASB 124 Director Related Disclosures 

effective from 1 January 2005. 
11

 AASB 1046 Director and Executive Disclosure by Disclosing Entities was replaced by AASB 124 

Director Related Disclosures effective from 1 January 2005. 
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first accounting standard in Australia to require the disclosure of the value of equity 

granted, as well as prescribing measurement principles to enable the value to be 

calculated. The accounting rules were adopted to enhance the comparability and 

consistency of disclosures on executive share-based payments. However, some 

researchers argue that it would be too complicated for firms to measure equity-based 

compensation, and it would be problematic to reliably estimate a value (Brown and 

Howieson, 1994; Coulton and Taylor, 2002a; Hull and White, 2004). 

 

Prior to 2005, entities typically issued equity-based compensation (including 

restricted shares and share options) to their senior executives as part of their 

compensation package, yet not recorded any accompanying expense. The prevailing 

view of expensing equity payments was endorsed by Warren Buffett and a growing 

number of business journalists and academics. This leads to the situation when a 

company awards executive share options that bear an economic cost but bear no 

accounting charge and incur no outlay of cash (Hall and Murphy, 2003). Coulton and 

Taylor (2002a) argue that the cost of granting equity instruments should be reflected 

in the income statement and matched against the benefits over the service period. 

Otherwise, the financial statements might be neither representationally faithful nor 

credible. Since the introduction of AASB 2 Share-based Payment that came into force 

in 2005, the recognition and measurement criteria for equity-based payments are now 

specified, and the debate over expensing treatment has been resolved with the 

mandatory expensing regulation. The following Table 2.1 illustrates the timeline over 

which the accounting standard AASB 2 Share-based Payment has been developed in 

Australia from 2004 to present. 
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Table 2.1: Development of AASB 2 in Australia 

Date Issued Regulation 

July 2004 
AASB 2 Share-based Payment was issued, applicable from 1 

January 2005 

February 2007 
AASB 2007-1 made various amendments to AASB 2, applicable 

from 1 March 2007 

April 2007 
AASB 2007-4 amends paragraph IG12, applicable from 1 July 

2007 

June 2007 
AASB 2007-7 amends paragraph IG8, applicable from 1 July 

2007 

September 2007 
AASB 2007-8 amends paragraphs 1(b) and 1.1(c), applicable 

from 1 January 2009 

February 2008 

AASB 2008-1 Amendments to Australian Accounting Standards – 

Share-based Payments: Vesting Conditions and Cancellations, 

applicable from 1 January 2009 

May 2009 

AASB 2009-4 Amendments to Australian Accounting Standards 

Arising from the Annual Improvements Project, applicable from 1 

July 2009 

June 2010 

AASB 2010-2 Amendments to Australian Accounting Standards 

Arising from Reduced Disclosure Requirements, applicable from 

1 July 2013 

December 2012 

AASB 2012-11 Amendments to Australian Accounting Standards 

– Reduced Disclosure Requirements and Other Amendments, 

applicable from 1 July 2013. 

June 2014 
AASB 2014 -1 Amendments to Australian Accounting Standards, 

applicable from 1 July 2014 

January 2015 

AASB 2015-1 Amendments to Australian Accounting Standards- 

Annual Improvements to Australian Accounting Standards (2012-

14 project cycle), applicable from 1 January 2016 

July 2016 

AASB 2016-5 Amendments to Australian Accounting Standards - 

Classification and Measurement of Share-based Payment 

Transactions implements changes to AASB 2 to address 

implementation issues encountered by stakeholders worldwide. 

These issues were resolved by the IASB’s release of equivalent 

changes to IFRS 2 of the same name in June 2016.   

The revised standard is operative for financial years beginning on 

or after 1 January 2018, and earlier application is permitted. 
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2.2 Comparative national practices in the United States 

In the US, an early attempt to regulate accounting for share-based payments was the 

issue of Accounting Principles Board (APB) Opinion No. 25 ‘Accounting for Stock 

Issued to Employees’ in 1972. Under APB Opinion No. 25, entities did not recognise 

compensation cost for fixed equity awards (that is, awards under which both the 

exercise price and the number of shares are fixed). These equity grants are classified 

as non-compensatory equity awards, for example, the market price of the securities 

under an option does not exceed the exercise price. As the Opinion adopted the 

intrinsic value method, there was no intrinsic value for such fixed option grants. If, 

however, the share price under an option exceeds its exercise price, the difference 

(that is, the intrinsic value) must be recognised as an expense to the entity. The 

Opinion also specified that compensation cost for variable awards (including awards 

subject to future performance conditions) was measured as the difference between the 

end-of-period market price and the exercise price and that was based on the number of 

awards expected to vest. The Opinion raised much criticism because most companies 

set the exercise price above the share price to avoid recognition of the equity expense, 

and the amount of compensation cost was significantly understated (Coulton and 

Taylor, 2002a). 

 

In response to the criticisms, the Financial Accounting Standards Board (FASB) 

introduced an exposure draft entitled ‘Accounting for Stock Based Compensation’ in 

June 1993 in an attempt to replace APB No. 25. The exposure draft proposed the fair 

value based method; as such, the cost was measured at the grant date based on the 

value of the equity awards, and it was recognised over the vesting period. However, 

this requirement resulted in a considerable opposition, as companies would have to 
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record the value of options as an expense that would be deducted from reported 

earnings. Accordingly, the proposal was withdrawn after much controversy and the 

threat of regulatory intervention (Dechow et al., 1996). The debate continued with the 

FASB issuing the Statement of Financial Accounting Standard (SFAS) No. 123 

‘Accounting for Stock Based Compensation’ in October 1995.  The FASB maintained 

the fair value based method stating that the value of share options at the grant date 

must be made known to users of the financial statements. As a compromise in this 

new statement, the rule was not mandatory. It also allows an entity to continue to 

measure the equity cost using the intrinsic value based method of accounting 

prescribed by APB Opinion 25. Entities electing to use the intrinsic value based 

method of accounting must make pro forma disclosures of net income and, if 

presented, earnings per share, as if the fair value based method of accounting defined 

in this Statement had been applied (FASB, 1995). The FASB favoured the fair value 

based method in SFAS No. 123 in preference to the intrinsic value based method in 

APB Opinion No. 25, and the board encouraged all entities to adopt the fair value 

based method for their equity-based compensation plans.  

 

In 2002, the FASB introduced SFAS 148 ‘Accounting for Stock Based Compensation 

– Transition and Disclosure – an Amendment of FASB Statement No. 123’, effective 

for fiscal years beginning on or after December 2002. The statement required 

disclosures on the effect of equity-based compensation on reported income and the 

effect must be disclosed prominently by specifying the form, content, and location of 

those disclosures (FASB, 2002). In December 2004, the revised accounting standard 

SFAS No. 123(R) was released to eliminate the use of the intrinsic value based 

method of accounting for equity-based compensation. This new standard was 
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applicable from December 15, 2005. This standard requires companies to estimate the 

fair value of equity grants and to recognise this compensation expense against 

reported income over the vesting period in the income statement (FASB, 2004). The 

standard improves the comparability of reported financial information by eliminating 

alternative accounting methods, simplifies the US Generally Accepted Accounting 

Principles (GAAP) and allows greater compatibility with international accounting 

standards in accounting for share-based payment transactions. 

 

On March 2016, the FASB released an Accounting Standards Update (ASU), 

Compensation - Stock Compensation (Topic 718): Improvements to Employee Share-

based Payment Accounting, to improve the accounting for employee share-based 

payments. The ASU simplifies several aspects of the accounting for share-based 

payment transactions, including the income taxation procedures, the classification of 

equity awards (as either equity or liabilities), and the classification on the statement of 

cash flows. Concurrently, the FASB received feedback from stakeholders through its 

Simplification Initiative, suggesting that the accounting for employee share-based 

payments could be simplified. The FASB also considered the conclusions in the 

Financial Accounting Foundation’s Post-Implementation Review (PIR) Report on 

Statement 123(R), Share-based Payment. Although the report concludes that the prior 

standard achieved its objectives, it notes that specific areas within Statement 123(R) 

may be costly and difficult to apply. Based on the collective input, the FASB has 

subsequently added the project to its agenda about improving the accounting standard 

for employee share-based payments. 
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2.3 Regulatory changes to the taxation of employee share schemes 

Under the Employee Share Scheme (ESS), a company provides ESS interests to its 

employees or associates. These interests can be in the form of shares in the company 

they work for at a discounted price, or the opportunity to buy shares in the company in 

the future (this is called a right or option).
12

 In most cases, employees will be eligible 

for special tax treatment, also known as tax concessions. The taxation treatment of 

employee share plans up to 30 June 2009 was subject to Division 13A of the Income 

Tax Assessment Act (ITAA) 1936. It is common for companies to offer shares or 

options as part of employee compensation to align shareholder and employee goals 

and to promote loyalty and share capital growth. When a company grants shares or 

options to employees at a discount to market value, the discount is treated as 

compensation and should be taxed under special rules.  For example, an issue of an 

option to an employee is taxed on the difference between the market value of the 

option, and the price paid for the option (that is, the exercise price).  

 

On 1 July 2009, the Australian government released its policy statement on changes to 

the taxation of employee share and option schemes. The new regulation gives rise to 

significant taxation changes to the way ESS are taxed and also create new compliance 

obligations for companies offering participation in the schemes. The new laws are set 

out in Division 83A of the ITAA 1997 and apply to ESS interests, which are effective 

on or after 1 July 2009.
13

 Tax timing is commonly a sensitive matter while it is 

important that a taxpayer not subject to tax on an award before the taxpayer has access 

to the award. Under the new laws, the default position is that tax discount on the 

shares and rights that are acquired under an ESS will now be paid at the date of grant. 

                                                           
12

 The definition of ESS is within the scope of employee equity-based compensation in this study. 
13

 The former provisions in Division 13A of the Income Tax Assessment Act 1936 will continue to 

apply to all shares and rights that were acquired before 1 July 2009. 
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This change has resulted in most equity awards becoming taxable earlier than the 

exercise date when the firm shares are transferred to equity holders. This means that 

the conditions for tax deferral on ESS have been more stringent. Even though the 

government is dedicated to encouraging employee ownership on the basis to improve 

the interest alignment of managers and shareholders, the introduction of these laws 

lowers the incentive for firms to grant equity awards and makes access to tax 

concessions more difficult.  

 

Moreover, some exceptions to equity awards being taxable at the grant date are made, 

such as when equity awards provided are at a ‘real risk’ of forfeiture; when equity 

awards are provided through a ‘salary sacrifice arrangement’ (which relates to shares 

not rights) offering no more than five thousand Australian dollars’ worth of benefits to 

an employee per income year per employment relationship; and where the scheme and 

the employee meet certain other conditions. A notable concept in the new laws is the 

‘real risk’ of forfeiture, where a reasonable person would consider that there is a real 

risk that the employee would lose the interest, or never receive it, other than selling or 

exercising the equity grant, or through the market value of the ESS interest falling to 

nil. In other words, the recognition of a real risk of forfeiting the shares or options has 

become a fundamental requirement for tax deferral. Deferral of taxation will only 

apply to schemes that carry a genuine risk for the employee of never receiving the 

shares or options, in particular when specific service or performance vesting 

conditions are attached to shares or options. For instance, some real performance 

hurdles or minimum term of employment are required to become entitled to the shares 

or to exercise the options under the scheme. Therefore, the new taxation laws also 

have implications for Australian companies when they are considering whether to 
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make new employee share schemes or to redesign the vesting conditions of the equity 

plans to provide the most tax effective result for the company and employees. 

 

In October 2014, the Australian government announced that it would reform the 

taxation treatment of ESS to bolster entrepreneurship and support innovative start-up 

companies. The changes for start-up companies include the discount provided for 

eligible ESS interests that will not be taxed under the ESS rules as long as certain 

conditions are met, and subsequent gains on the disposal of the rights or shares will 

still be taxed under the capital gains tax rules. However, the period of ownership of a 

share acquired on exercise of a right starts when the right is acquired. The proposed 

changes took effect from 1
st
 July 2015 and include reversing the changes made in 

2009 to the taxing point for employee equity grants. Employee equity schemes are not 

subject to up-front taxation if they are held by the employee for at least three years. 

Under certain conditions, equity grants have taxation deferred until sale, and a tax 

refund can be applied where an employee acquires rights or options but does not 

exercise them. 

 

2.4 The global financial crisis and executive compensation 

Australia has attracted much attention given the fact that it survived particularly well 

during the GFC as compared to the US and Europe, and this has been mainly 

attributed to the legal environment and corporate governance systems (Ferran, 2012). 

Although Australia and the US are both Anglo-Saxon countries, corporate legal 

environments between these two countries differ in several fundamental ways. For 

instance, in Australia, company directors face a low-litigation environment as 

Australia has ‘loser pays’ civil litigation rules and any damages recovered in a 
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successful suit are paid to the company rather than the shareholder (Ramsay and 

Saunders, 2006). Unlike in Australia, shareholder litigation is quite common in the US 

because litigants pay their own legal expenses regardless of the outcome of court 

cases (Cheffins and Black, 2006). Therefore, differences in corporate legal 

environments lead to disparity in governance practices between countries. 

 

Furthermore, there has been a heightened interest in critical corporate governance 

mechanisms in Australia, as Kiel and Nicholson (2003, p. 191) noted: ‘Australia 

represents an interesting case study as in many respects it more closely resembles 

world’s best practice concerning board composition than other comparable 

countries’. For example, in the US, CEOs often have significant power over their 

boards of directors, because the CEO frequently chairs the board. However, this 

phenomenon is uncommon in Australia. Monem (2013) further investigates the board 

structure in Australia with low litigation-risk and high ownership-concentration. In 

comparison to the findings in Linck et al. (2008), the US has a high litigation-risk and 

low ownership-concentration environment. While the high litigation-risk against 

directors (as in the US) plays a monitoring role in corporate governance, ownership 

concentration offers an alternative governance mechanism in Australia.  

 

The GFC also sheds light on the significance of reviewing the executive 

compensation mechanism. Incentive compensation has become more controversial 

with considerable media scrutiny since the advent of the GFC (Matolcsy et al., 2012). 

The debate on executive compensation has been renewed as incentive pay 

arrangements may encourage excessive risk-taking behaviour by top managers that in 

turn lead to the practices responsible for the financial crisis. For instance, executives 
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were encouraged to engage in short-term gambles instead of achieving sustainable 

growth objectives. Also, the compensation policies in financial institutions have been 

partly blamed for contributing to the GFC. As Turner (2009, p. 79) states ‘there is a 

strong prima facie case that inappropriate incentive structures played a role in 

encouraging behaviour which contributed to the financial crisis’. Therefore, it would 

be anticipated changes on the executive equity-based compensation following the 

GFC.  

 

2.5 Development of ‘Say on Pay’ regulation 

The controversy of executive compensation has attracted a great deal of interest and 

debates from the financial press, investors, regulators and the wider community 

(Chalmers et al., 2006; Matolcsy et al., 2012). Global concerns over excessive 

executive pay, together with the perceived inability of the board of directors to 

monitor and control influential executives, triggered regulatory reforms about 

executive compensation. Australia enacted its first mandatory non-binding 

shareholder ‘say on pay’ reform through the Corporate Law Economic Reform (Audit 

Reform & Corporate Disclosure) Act 2004 (CLERP9), which became effective from 1 

July 2004. CLERP9 introduced some amendments about executive remuneration, 

including the requirement for a clearly identified and audited remuneration report in 

the annual report, as well as a non-binding shareholder vote on the remuneration 

report (Clarkson et al., 2011). According to this regulation, shareholders’ vote on the 

remuneration report was an advisory vote only, and CLERP 9 did not require the 

board of directors to respond to shareholder concerns even if there might be a 

majority of ‘no’ votes (Faghani et al., 2015). 
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In 2009, in response to public outrage over CEO excessive pay and the GFC, the 

Rudd Government requested the Australian Productivity Commission to undertake an 

inquiry into the existing regulatory framework around the compensation of directors 

and executives. Seventeen recommendations were made by the Australian 

Productivity Commission to address a diverse range of issues, including the election 

of directors, voting rights, remuneration committees, remuneration reports and 

disclosure, and the adoption of the ‘two-strikes’ rule to engage shareholders in 

executive compensation (Monem and Ng, 2013). Subsequently, the Rudd government 

responded to the Productivity Commission’s Report, and the Remuneration 

Amendment was approved in June 2011. To further empower shareholder ‘say on 

pay’, Australia introduced new legislation, the Corporations Amendment (Improving 

Accountability on Director and Executive Remuneration) Act 2011 (the Remuneration 

Amendment Act), which came into effect on 1 July 2011, to improve transparency 

and accountability in executive compensation matters.  

 

The Remuneration Amendment Act 2011 enables shareholders to register their dissent 

against executive compensation more easily and efficiently, by using their voting right 

to reject the remuneration report. Unlike the previous non-binding shareholder voting 

on the remuneration report, this new ‘say on pay’ legislation has specific and 

predictable consequences (Monem and Ng, 2013; Grosse et al., 2017). The key 

feature of the Remuneration Amendment Act is the introduction of the ‘two strikes 

rule’.
14

 Under this rule, the board of directors now face greater reputational risk if 

                                                           
14

 Besides the ‘two-strikes’ rule, the Remuneration Amendment Act also specifies the use and 

disclosure of remuneration consultants, which reduces the conflicts of interest where remuneration 

consultants report directly to company executives on matters relating to remuneration arrangements, 

pay structures and performance hurdles. Further requirements include the restrictions on key 

management personnel (KMP) and their closely related parties from voting on remuneration resolutions. 

Lastly, the legislation prohibits KMP from hedging unvested or vested (subject to a holding lock) 
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their company receives a ‘no’ vote on its remuneration report from more than 25 

percent of shareholders.  

 

In particular, if 25 percent or more of shareholders at a company’s annual general 

meeting (AGM) vote against the company’s remuneration report the first time, 

directors are put on notice to review their compensation policies. The second and final 

strike is delivered if, at the following year’s AGM the remuneration report receives 

again 25 percent or more dissenting votes from shareholders. The board of directors 

(except the CEO) of a firm listed on the Australian Securities Exchange (ASX) will 

have to stand for re-election if more than 50 percent of shareholders present at the 

meeting vote for a board spill (Shan and Walter, 2016). The ‘spill’ meeting should be 

held within 90 days of the ‘spill’ resolution when shareholders vote on removing all 

of the directors (except the CEO), though it is possible to keep a minimum of three 

directors on the board (Section 250X, the Remuneration Amendment Act).  

 

The legislation sets out processes and actions for firms and their boards of directors to 

address shareholder concerns over compensation resolutions. It also explains potential 

consequences if shareholder concerns are not adequately addressed (Grosse et al., 

2017). Due to the key feature of the ‘two-strikes rule’, the Remuneration Amendment 

Act is likely to influence CEO compensation policies as firms are to amend and 

implement compensation policies to satisfy shareholder demands. For instance, prior 

studies find that firms with higher CEO compensation attract higher shareholder 

dissent (Conyon and Sadler, 2010). As a result, CEO compensation is reduced in the 

following year after a high level of shareholder dissent due to boards’ response to 

                                                                                                                                                                      
equity awards, which is an attempt to limit the ability of KMP to ‘de-link’ the value of their unvested 

entitlements from company performance. 
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shareholders’ concerns (Martin and Thomas, 2005; Clarkson et al., 2011). Faghani et 

al. (2015) further report that for the ‘first-strike’ firms that try to avoid a ‘second 

strike’ (the treatment firms), a reduction in CEO total remuneration is positively 

associated with less shareholder dissent votes on the following remuneration report. 

The treatment firms would increase the proportion of CEO’s performance-based pay 

in the year following the ‘first strike’ to appease shareholder dissents. 

 

2.6 Summary 

This chapter highlights the issues pertinent to accounting for employee equity-based 

compensation. It firstly provides an overview of the basic principles of Australian 

reporting requirements in accordance with AASB 2 Share-based Payment (compatible 

IFRS 2 Share-based Payment). The evolution of the financial reporting requirements 

started since the requirements have changed from broad disclosures to comprehensive 

recognition and measurement. Financial reporting requirements in the US are 

discussed as comparative national practices. There is also a discussion about the tax 

reform of employee share schemes that have tightened the conditions for tax 

concessions regarding equity-based compensation. Moreover, the significance of the 

GFC and the unique Australian corporate governance systems are considered. Finally, 

the ‘say on pay’ regulation has led to greater attention being given to shareholders’ 

concerns over the setting of executive compensation legislated in the Remuneration 

Amendment Act (2011). Overall, the institutional background in Australia facilitates 

the revision of incentive compensation contracts for senior executives in corporations.  
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Chapter 3: Literature Review 

The literature on executive compensation is vast, and it covers diverse disciplines. 

The objective of this study is to examine the association between the design of 

executive equity-based compensation and the efficiency of investment expenditures. 

The next section 3.1 illustrates the theoretical framework of this study – agency 

theory. In section 3.2, the literature is focused on executive compensation, illustrating 

various CEO incentives (effort, horizon, and performance incentives) embedded in 

equity-based compensation. Section 3.3 deals with selected empirical studies detailing 

evidence of the investment-related agency problems, factors that impair investment 

efficiency, and the connection between the incentive compensation and corporate 

investment. Section 3.4 provides an overview of corporate governance studies, 

illustrating the link between corporate governance, executive compensation contracts 

and managerial decision-making. Section 3.5 summarises and concludes the chapter. 

 

3.1 Theoretical framework: Agency theory 

The dominant theoretical perspective applied in financial economics literature is 

agency theory (Ross, 1973; Shleifer and Vishny, 1997; Daily et al., 2003). Agency 

theory has been an important theoretical framework helping researchers to understand 

the nature of the conflict between shareholders and managers as well as its possible 

resolution (Walsh and Seward, 1990). It was proposed by Jensen and Meckling (1976) 

as an explanation of how the public organisation could exist, given the assumption 

that all individuals’ actions are driven by self-interest. Specifically, agency theory is 

directed at the ubiquitous agency relationship, which is defined as ‘a contract under 

which one or more persons (the principal(s)) engage another person (the agent) to 

perform some service on their behalf which involves delegating some decision-making 
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authority to the agent’ (Jensen and Meckling, 1976, p. 308). As large organisations 

are reduced to two participants involving shareholders and managers theoretically, the 

simplicity of the theory enables researchers to explore the implications for the 

organisational behaviour, organisational theory and strategic management fields (Ross, 

1973; Eisenhardt, 1985, 1989; Kosnik, 1987).  

 

Agency theory is concerned with resolving agency problems that can occur in agency 

relationships. The essence of the agency problem is the separation of ownership and 

control, which occurs when the principals delegate some decision-making authority to 

the agents, and agents are engaged to perform on the principals’ behalf (Fama, 1980; 

Shleifer and Vishny, 1997). Within the agency framework, the interests of 

shareholders and managers are assumed to be clear and consistent. However, if both 

shareholders and managers are utility maximisers, it is expected that managers will 

not always act in the best interests of the shareholders (Murphy, 1999). For instance, 

given the notion of humans as self-interested, it is possible that the manager may not 

work as hard as would the owner, as the manager may not share directly in the results 

of the organisation. Eisenhardt (1989) further elaborates that the agency problem is 

caused by two reasons, which are, the conflict of goals of the shareholders and 

managers, and the difficulty for the shareholders to verify whether managers are 

behaving appropriately. Therefore, the delegation of decision-making authority from 

principal to agent causes a conflict between the rights of ownership and the exercise 

of control, which may lead to some loss of efficiency and subsequent costs.  

 

While the cornerstone of agency theory is the assumption that the interests of 

principals and agents diverge, any potential cost due to managers’ under-performance 
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is considered an agency cost (Hill and Jones, 1992). Several types of agency costs are 

defined as follows. First, the principal can limit divergences from his/her interest by 

establishing appropriate incentives for the agent to limit opportunistic action by the 

agent (known as monitoring costs). Further, in some situations, the agent is paid to 

expend resources (known as bonding costs) to guarantee that he/she will not take 

certain actions which would harm the principal or to ensure that the principal will be 

compensated if he does take such actions (Jensen and Meckling, 1976). Despite these 

devices, it is recognised that some divergence between the principal’s interests and 

agent’s actions may remain (known as a residual loss).  

 

In accordance with agency theory, the firm is viewed as a nexus of contracts between 

stakeholders and managers, where managers have the responsibility to make strategic 

decisions and to allocate resources in a manner that is most consistent with the claims 

of the other stakeholders (Mitchell et al., 1997). In this study, the cost associated with 

establishing executive compensation contracts is an agency cost (that is, bonding cost), 

since the principal attempts to limit self-interested activities of the managers by 

providing various incentives for managers. While the ultimate objective is to align the 

utility of the manager with the utility of the shareholder, it can be achieved by tying 

the manager’s compensation directly to firm performance or firm value. 

 

3.2 Equity-based compensation literature 

Equity-based compensation (for example, share options, share rights, and restricted 

shares) is a complex and controversial subject. In principle, executive compensation 

can be used to alleviate the agency problem by aligning managers’ interests with those 

of shareholders, while compensation mechanisms should be based on informative 
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indicators showing whether managers are motivated to take actions that maximise 

shareholder value (Jensen and Meckling 1976; Holmstrom, 1979; Murphy, 1999). In 

reality, as shareholders are unlikely to determine which managers’ actions are value-

maximising, incentive contracts (such as, equity-based compensation) are put in place 

based on the principals’ ultimate objective, that is, to increase shareholder value 

(Frydman and Jenter, 2010). Over the last decade, the use of equity-based 

compensation has been the favoured paradigm for making pay more sensitive to 

performance (Petra and Dorata, 2008). As suggested in Mehran (1995), the form 

rather than the level of compensation is what motivates managers to increase firm 

value. The emergence of incentive compensation arose in academic research showing 

how equity-based compensation provides incentives that affect managerial behaviour 

(Coles et al., 2006; Benmelech et al., 2010).  

 

For many years, academics, policymakers and the media have drawn attention to 

equity-based compensation, for example, the level of equity pay or the choice of 

performance measures, questioning whether they are consistent with shareholder 

interests (Jensen and Murphy, 1990; Conyon, 2006). Typically, the aim of equity-

based compensation is to motivate managers to make sound business decisions that 

increase shareholder value (Frydman and Jenter, 2010). Balsam and Miharjo (2007) 

suggest that equity-based compensation enables firms to recruit, motivate, and retain 

valued employees. Furthermore, the use of equity-based compensation is found to be 

positively associated with firm performance (Mehran, 1995; Petra and Dorata, 2008). 

Rajgopal and Shevlin (2002) and Coles et al. (2006) note that equity-based 

compensation encourages risk-averse managers to take risks and thus it can mitigate 

risk-related incentive problems.  
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While the equity pay to executives attracts great controversy, the factors in the design 

of compensation contracts are rarely considered in the literature. More recently, 

increasing attention has been given to the matters on how to grant equity-based 

compensation, such as the extent of granting equity awards (Bryan et al., 2000), the 

pricing strategy of equity grants (Hall and Murphy, 2000), the exercising restrictions 

of equity grants (Bettis et al., 2005), and the adoption of vesting provisions (Kuang 

and Qin, 2009; Laux, 2012; Cadman et al., 2013). More importantly, careful 

consideration of these issues could improve the efficiency of contracting mechanisms 

that promote strategic goals and increase firm value. This section reviews prior 

literature that illustrates that several important incentives that are derived from various 

design features of equity-based compensation. 

 

3.2.1 Effort incentives and the importance of equity awards  

Since the early 1990s, the use of equity-based compensation has increased 

dramatically as a potential solution to agency problems between shareholders and 

managers.
15

 Being a favoured paradigm, equity-based compensation makes pay more 

sensitive to performance. As a result, managers’ pay and shareholder wealth increase 

concurrently with increases in the value of the firm (Petra and Dorata, 2008). 

Following a traditional agency-theory framework, equity pay is designed to encourage 

managers to exert effort that increases long-term firm value and fulfil the objective of 

aligning the actions and choices of managers on behalf of shareholders. Bebchuk et al. 

(2001, p. 4) state that ‘optimal compensation contracts could result either from 

effective arm’s length bargaining between the board and the executives or from 

market constraints that induce players to adopt such contracts even in the absence of 

                                                           
15

 Coffee (2003) reports, in the US, CEO equity-based compensation rose from five percent to around 

sixty percent of their total compensation during the years 1990 to 1999. 
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arm’s length bargaining.’ Consistent with the optimal contracting perspective, an 

efficient contract is put in place to help maximise the net expected economic value to 

shareholders, and minimise agency costs (Core et al., 2003).  

 

Accordingly, the designer would attempt to optimise the efficiency of compensation 

contracts to incentivise executives to exert effort and make decisions that serve 

shareholders’ interests (Holmstrom, 1979). Hirshleifer and Suh (1992) find that 

equity-based compensation (such as share options) reduces the agency costs 

associated with management’s risk aversion as well as the agency costs associated 

with management’s incentives to devote less effort. Shleifer and Vishny (1997) argue 

that to constrain managers’ self-interested behaviour, one solution would be to grant 

managers highly contingent, long-term incentive contracts, suggesting that firm 

performance is positively affected when managers are granted equity-based 

compensation. Frye (2004) also investigates the association between employee equity-

based compensation and firm performance. She finds evidence that firms that provide 

more equity-based compensation to employees perform better, indicating well-

performing firms are more likely to link employee financial rewards to firm 

performance. Coles et al. (2006) highlight that the increase in the pay-performance 

sensitivity, derived from the growth of equity-based compensation, serves to provide 

management with incentives to work harder or more efficiently to share gains with 

shareholders.  

 

However, even though the intuitive appeal of equity-based compensation is to align 

management and shareholder interests, some researchers express concern about 

whether the increase in firm value is correlated with the amount of effort expended by 
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management (Petra and Dorata, 2008). It is well understood that industry and general 

market trends have a profound impact on share price movement and these are 

unrelated to management performance. For example, a US study by Patterson and 

Smith (1998) reports that only thirty percent of share price movement reflects 

corporate performance, and the remaining seventy percent reflects general market 

conditions. Due to some share price movements that might be unrelated to 

management performance, many equity-based compensation plans have decoupled 

pay from performance.  

 

Furthermore, the relationship between equity-based compensation and effort exertion 

of managers also depends on a variety of firm and CEO characteristics. In the 

executive compensation literature, an alternative perspective – the managerial power 

perspective, is proposed in relation to the influence of managerial power in the setting 

of the executive contracting arrangements for managers to extract rents. In contrast to 

the incentive alignment argument, some researchers view equity-based contracting 

arrangements as largely inefficient (Morck et al., 1988). As managers have 

temporarily gained power, they may act opportunistically to exploit their personal 

benefits in company perquisites, such as to influence the pay-setting process (Jensen 

and Meckling, 1976; Conyon and Murphy, 2000). As a result, executives may receive 

compensation in excess of the level that would be optimal for shareholders (Bebchuk 

et al., 2002). However, some scholars in finance and economics have critiqued the 

managerial power view, drawing on various types of evidence. They highlight that if 

the boards are more independent, CEOs would have been less able to influence the 

pay-setting process of equity pay, and thus they are less able to realise increasing 
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levels of pay (Murphy, 2002; Hall and Murphy, 2003; Murphy and Zabojnik, 2004; 

Conyon, 2006). 

 

3.2.2 Horizon incentives and time-vesting conditions 

The features of compensation contracts that influence a manager’s decision horizon 

can be referred to as horizon incentives (Cadman and Sunder, 2014). Prior studies 

specifically investigate the decision horizon issues to address the myopic behaviour in 

organisations. While the firm lives on, its managers do not; as such, they are most 

interested in firm performance for the period in which they are compensated. 

Managers are likely to have shorter time horizons than shareholders, even if such time 

horizons lead to a present-value loss for the firm (Furubotn and Pejovich, 1973; 

Jensen and Meckling, 1979). Stein (1989) and Bebchuk and Stole (1993) provide 

evidence that managers’ desire to enhance short-term share prices induces suboptimal 

decisions to the detriment of firm value. In other words, managers may pursue short-

term results that serve their own interests at the expense of long-run results that would 

be optimal for their firms. Bolton et al. (2006) find that if compensation contracts 

emphasise short-term stock performance, it may induce managers to pursue actions 

which increase the speculative component in the share price. Goldman and Slezak 

(2006) investigate short-termism in a setting of incentive contracts and information 

manipulation, and they find that CEO equity-based compensation can be linked to 

short-term performance measures that reduce firm value.  

 

One type of agency conflict occurs when the manager’s horizon does not match with 

the firm’s investment horizon. Jensen and Smith (1985) note that managerial self-

interest may be reflected in the choices managers make regarding time horizons, and 
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these choices may exert a negative impact on shareholder wealth. Ryan Jr and 

Wiggins (2001) argue that firms should offer more equity-based compensation and 

less cash bonus to the youngest and the oldest managers to align their horizon 

incentives with the firm’s investment horizon. The reasons are due to the fact that 

older managers who are close to retirement will not share the potential benefits from 

investment in the future (Dechow and Sloan, 1991; Gibbons and Murphy, 1992a). 

However, the younger managers want to build a reputation by achieving short-term 

goals and enhance their value in the labour market (Hirshleifer, 1993). Thus, both of 

these managers have incentives to focus on projects that will pay off in the short run. 

Since short-term incentives may induce managers to make suboptimal decisions that 

reduce shareholder value, in response, firms adopt not only equity-based 

compensation mechanisms but also design compensation contracts to mitigate such 

short-horizon problems (Dikolli et al., 2009). 

 

Under a typical equity-based compensation contract, such as restricted shares or share 

options, the time it takes to vest (that is, the vesting period) determines when the 

ownership of firm shares transfers to managers or when managers can exercise share 

options to acquire firm shares. Thus, managers do not own the shares or options 

outright when they are granted. The equity grants vest over time to encourage the 

managers to remain with the firm (Bebchuk and Fried, 2010). To provide managers 

with stronger incentives to focus on the long term rather than the short run, time-

vesting conditions are typically attached to equity-based compensation to prevent 

managers cashing out their equity incentives for a specified period of time. For 

example, Bebchuk (2009) argues that it is detrimental to the firm when executives 

exercise share options early. Although managers may have a preference for shorter 
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vesting periods to limit risks of share price volatility, vesting restrictions impose 

forfeiture risk on executives in the case of early departure.  

 

Moreover, equity-based compensation contracts often contain performance targets 

designed to motivate executives to make decisions that will ‘grow the company’ 

towards a desired ‘target’. To attain the growth in firm economic performance to a 

certain level, executives are placed in the undesirable position of focusing on short-

term improvement of firm value. This may lead to managerial decisions that focus on 

near-term objectives at the expense of the company’s long-term strategic plan 

(Frydman and Jenter, 2010). Therefore, even though managers usually prefer shorter 

vesting periods, firms may strategically design contracts with longer vesting horizon 

depending on their circumstances. 

 

Some previous studies examine how time-vesting conditions align the horizon 

incentives of managers with the firm investment horizon. An early study by Kole 

(1997) provides initial evidence that firms with greater research and development 

intensity grant restricted equity with longer vesting periods. Cadman and Sunder 

(2014) document that extended vesting terms can benefit firms by increasing the 

useful life of equity incentives and the investment horizon of managers, which are 

particularly valuable to firms with significant growth opportunities. The divergence of 

investment horizons between managers and shareholders induces managers with a 

limited employment horizon to sacrifice long-term value creation for short-term 

profitability. Therefore, an extended vesting period encourages managers to take long-

term value-enhancing projects. Souder and Shaver (2010) examine constraints and 

incentives via equity compensation arrangements that influence firms to make 
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investment decisions, based on a research setting of the cable industry during 1972 to 

1996. They argue that firms are more likely to pursue long horizon investments when 

managers hold high levels of un-exercisable share options. In contrast, managers with 

high levels of exercisable share options have shorter investment horizons because 

managers typically choose to exercise options early (Bettis et al., 2005).  

 

More recently, Gopalan et al. (2014) develop a novel measure, pay duration, to 

quantify the extent to whether executive compensation is short- or long-term. The 

study documents extensive evidence that longer pay duration is related to more 

growth opportunities, more long-term assets, greater R&D intensity, lower risk, and 

better recent stock performance. Edmans et al. (2013) investigate the link between a 

manager’s myopic tendencies regarding the vesting horizon of equity incentives and 

investment decisions. They develop a new empirical measure for the horizon 

incentive, the price-sensitivity of equity vesting over the upcoming year, and their 

results show that this sensitivity is negatively associated with growth in R&D, 

advertising and capital expenditure. Moreover, Edmans et al. (2012) study optimal 

CEO compensation in a dynamic framework. They find that compensation contracts 

that provide managers with a progressively vesting portfolio of cash and equity 

compensation can help address the managerial myopia problem (induce effort and 

deter short-termism). This is consistent with Brisley (2006) who finds that 

‘progressive performance vesting’ allows the firm to rebalance the manager’s risk-

taking incentives more efficiently.  
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3.2.3 Performance incentives and performance-vesting conditions 

Although previous studies focus mostly on the traditional equity-based compensation 

that vests over time, recent trends have placed more emphasis on equity contracts with 

performance-vesting conditions (Carter et al., 2009; Kuang and Qin, 2009; Bettis et 

al., 2010). The entitlement to performance-vested equity awards will not be 

transferred to the recipient unless the firm’s share price or accounting earnings rises to 

a target level, and therefore incentives are provided to managers to improve firm 

economic performance. The primary purpose of this type of compensation is to 

enhance the link between pay and performance by making equity grants vesting 

conditional on the achievement of specified performance targets. Johnson and Tian 

(2000) examine the value and incentive effects of non-traditional executive stock 

options. Their evidence indicates that performance-vesting conditions can provide 

stronger incentives than traditional equity grants, as they link vesting not only to the 

passage of time but also to improvements in the stock market, accounting 

performance or other non-financial performance. However, these performance hurdles 

also lead to increased risk and reduced dividend yield. Some proponents argue that an 

advantage of performance-vested equity-based compensation is to reward managers 

by achieving the real superior economic performance, and not by following market 

trends even if managers underperform compared to the market average of their peers 

(Bertrand and Mullainathan, 2001; Kuang and Qin, 2009).  

 

As performance-vested equity grants have been widely adopted by firms globally, a 

growing number of studies investigate the determinants of performance-vesting 

conditions. A notable study by Gerakos et al. (2007) provides exploratory evidence on 

the influential factors of the performance-vesting conditions of CEO equity pay, 
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including stock return volatility, market-to-book ratios, and new CEO appointments. 

Firms with higher stock return volatility and market-to-book ratios tend to use less 

performance-vested equity, which is consistent with the findings in Johnson and Tian 

(2000) and Camara (2001). The appointment of a new CEO from outside leads to a 

greater use of performance-vested grants, as the board of directors may desire to 

provide incentives for a new CEO to undertake a riskier strategy than the previous 

CEO. Their results also provide insights on the choice of performance measures in 

compensation contracts. Qin (2012) further reports that the use of performance-vested 

option grants is facilitated by good corporate governance structures, such as large 

institutional holdings, a high degree of board independence and moderately sized 

boards. In contrast, performance-vested equity plans are less frequently used to 

compensate CEOs who have more controlling power, own a substantial equity stake 

in the firm and are approaching retirement. This is due to those managers being more 

reluctant to accept the additional firm-specific risk contained in performance-vested 

compensation contracts.  

 

Some proponents supporting the adoption of performance-vesting conditions argue 

that such restrictions on equity vesting not only provide incentives to improve 

performance but also encourage managerial risk-taking and mitigation of risk-related 

agency conflicts. Bettis et al. (2010) find that meaningful performance-vesting 

hurdles lead to significantly better subsequent operating performance for firms, as 

compared to the performance of firms that forgo such constraints. In the UK, many 

research studies also provide some insights on how performance-vesting conditions 
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promote incentive alignment between management and shareholders.
16

 For example, 

Carter et al. (2009) noted that the design of relative performance evaluation in 

performance-vested equity grants provides greater interest alignment of managers and 

shareholders. Evaluating performance on a relative basis removes common risk as the 

payout to executives is greater only when the firm performs better than the 

comparator group. Furthermore, Brisley (2006) documents that performance-vesting 

conditions increase the sensitivity of managerial wealth to firm performance and the 

sensitivity to stock price volatility, indicating that the risk incentive of risk-averse 

managers is promoted. Based on this notion, Arya and Mittendorf (2005) and Oyer 

and Schaefer (2005) provide evidence that, as performance-vested equity grants are 

riskier compensation in contrast to traditional equity grants, firms use these awards to 

gauge new managerial talent and attract CEOs with lower risk aversion.  

 

On the other hand, while performance-vested equity grants create incentives for 

managers, the implications of such rewards are subject to debate if managers are 

driven by self-interest. Some researchers propose that performance-vesting conditions 

may induce an attempt by managers to extract rents from shareholders. For example, 

Dow and Raposo (2005) find that linking managerial compensation to performance 

targets can induce managers to undertake overly ambitious investment projects, which 

may impose an adverse effect on shareholders’ interests. This is due to the fact that 

risk-averse CEOs with undiversified portfolios potentially influence the design of 

their compensation contracts for gaining personal benefits (Bertrand and Mullainathan, 

2001; Hall and Murphy, 2002). In certain circumstances, senior executives may exert 

                                                           
16

 The use of performance-vested equity grants increased in the UK after the Greenbury Committee 

(1995) which required firms to attach performance hurdles to equity-based compensation. Thus, 

executives could only be rewarded when they actually improve firm performance rather than benefiting 

from upward movements in stock market prices. 



48 

 

their power on the process of setting performance targets for rent extraction, such as, 

setting low hurdle rates that are easily attained or easily manipulated (Jensen, 2003). 

In a UK study, Kuang (2008) finds that executives are likely to engage in earnings 

management when the importance of performance-vested share options in total 

compensation increases. In particular, managers perceive an incentive to manage 

earnings upward when a larger proportion of share options are going to vest in the 

current year, and thus they can extract rents by making options vest more quickly 

towards the desired performance targets.  

 

Previous studies emphasise that the choice of performance measures is critical in 

designing equity-based compensation. In a typical performance-vested equity grant, 

performance targets are usually accounting-based hurdles (for example, earnings per 

share growth), market-based hurdles (for example, total shareholder return), and other 

non-financial hurdles.
17

 When accounting-based hurdles are adopted, executives may 

exploit their discretion over accounting to achieve targets by managing the reported 

earnings (Healy, 1985; Gaver et al., 1995; Murphy, 2000; Leone and Rock, 2002). 

Due to criticisms of accounting-based hurdles, Lambert and Larcker (1987) argue that 

executive compensation contracts should be more closely tied to security markets 

when accounting performance provides a relatively noisier signal. More specifically, 

prior studies show that market-based hurdles of equity grants are distinct from 

accounting-based hurdles and they are considered to be more timely and informative 

performance indicators (Beaver et al., 1987; Collins et al., 1987; Freeman, 1987). 

Consistent evidence is found in Yermack (1995) and Bryan et al. (2000) regarding the 

                                                           
17

 Equity vesting can also be contingent on non-financial performance criteria or targets, such as 

improvements in some type of non-financial metric (customer satisfaction, personal objectives) or 

achievement of a strategic milestone (Gerakos et al., 2007). However, such conditions frequently are 

not explained clearly in the financial statement. Thus, this study does not investigate the influence of 

non-financial performance targets. 
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use of share options in CEO equity-based compensation. In particular, compared to 

accounting measures, market measures move more closely with broad share markets 

and are more subject to common shocks. Moreover, implementing market measures is 

less expensive than it is for accounting measures because share prices or returns of 

peers are consistently defined and easily accessible (Gao et al., 2017). 

 

Furthermore, some studies discuss the difficulty of performance hurdles in relation to 

providing sufficient incentives to executives, in particular, the CEOs. Kuang and Qin 

(2009) support the notion that performance-vested equity grants increase the interest 

alignment between managers and shareholders. However, they find that difficult 

vesting targets do not work efficiently as they are beyond managers’ ability and tend 

to affect managers' choice of effort negatively. As in Locke and Latham (2002), 

‘challenging’ targets that require the overly high effort of managers would not 

efficiently encourage managerial effort exertion, to avoid risk-aversion on financial 

and investment policy, or to improve firm performance. Further, Jensen et al. (2004) 

argue that firm performance increases with challenging but attainable performance 

target, but not when targets are set beyond managers’ ability to achieve them. This 

notion suggests that with unattainable performance targets, managers are less than 

well motivated and stop exerting high effort and may even shift potential performance 

for future benefits by ‘taking a bath’ (Healy, 1985; Gaver et al., 1995).
18

 The study by 

Camara (2001) also critiques the utility of performance-based incentive instruments. 

After examining the relative performance-vesting targets (performance targets that 

benchmarked to peer industry performance rather than specific hurdle rates), the 

                                                           
18

 The phenomena of ‘take a bath’ in the context of accounting refers to the fact that, if earnings are 

impossible to reach the target in the current financial period that no matter which accounting 

procedures are selected, managers have incentives to further reduce current earnings by deferring 

revenues or accelerating write-offs (Healy, 1985). 
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results indicate that these performance hurdles do not provide strong incentives for 

managers to increase shareholders’ value. However, they can motivate managers to 

undertake risky capital investment projects and increase stock volatility. 

 

3.3 Corporate investment literature 

The corporate investment literature has focused on the efficient risk-sharing between 

shareholders and managers, the ability to finance risky assets, and the use of the 

positive NPV rule for investment decisions (Fama and Jensen, 1983). While the goal 

of the firm should be the value maximisation of common stock, the separation of 

ownership and control provides managers with the opportunity to make investment 

decisions that maximise their personal welfare (Ekern and Wilson, 1974). Depending 

on manager’s self-driven incentives, such decisions are inconsistent with shareholder 

wealth maximisation (Jensen and Meckling, 1976). In light of the principal-agent 

conflict, researchers have focused on incentive compensation contracts that provide 

managers with incentives to maximise firm value (Jensen and Murphy, 1990). At 

issue is the extent to which compensation contracts can be designed to encourage 

investment that is more consistent with shareholder preferences. This section reviews 

the prior literature on the causes and consequences of investment-related agency 

problems, followed by a discussion on the efficiency of investment expenditures, and 

finally the association between executive incentive compensation and managerial 

investment behaviour. 

 

3.3.1 Investment-related agency problems 

The potential conflict of interest between shareholders and managers in terms of 

investment decisions has been a major issue in the study of corporate governance. 
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Denis (2001) points out that managerial risk aversion is a main source of such agency 

conflicts. A shareholder typically can diversify his or her risk by holding a well-

diversified financial portfolio, in other words, he or she can invest financial capital in 

more than one firm. Thereby, the holdings in one particular firm represent a relatively 

small portion of the overall wealth, and any failure of projects in one firm has a 

relatively small negative effect on his/her wealth. The manager, however, has the 

majority of his or her human capital tied up in a single firm and possibly under-

diversifies his or her personal financial wealth portfolio as well (Fama, 1980; Smith 

and Stulz, 1985). In general, a manager has more of his wealth to lose from a project 

failure than does a shareholder. Accordingly, managers and shareholders bear 

different levels of risk by virtue of their association with a particular firm, and this 

creates the potential for conflicts of interest regarding investment decisions (Denis, 

2001). 

 

Particularly, previous theoretical research relates agency conflicts to investment 

policy choices. The principal-agent conflict gives rise to agency costs that lead to the 

sub-optimal use of a firm’s resources. Well-diversified shareholders would have a 

simple preferred investment policy, that is, to invest in all positive NPV projects. 

However, under-diversified and risk-averse managers may undertake fewer 

investment projects considering associated downside risk of those projects, even if in 

doing so it may lower the aggregate market value of their company (Shleifer and 

Vishny, 1989). In other words, if the downside risk is high enough, a manager may be 

unwilling to take on a project that would be optimal from the shareholders’ point of 

view. Additionally, as Jensen (1986) has noted, the investment-related agency 

problem is likely to be acute in firms with high free cash flow and low growth 
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opportunities. Richardson (2006) argues that the presence of cash flow in excess of 

that required to finance new value investments creates the potential for those funds to 

be wasted. Also, Griffin et al. (2010) argue that in low growth firms with free cash 

flow, managers may have an incentive to hide wasteful corporate actions through 

manipulation of financial statements. Such managerial actions would impair 

shareholders’ interests.  

 

Because of the rent-seeking behaviour of self-serving managers, investment-related 

agency costs will rise from investment distortions. When managers have access to 

firm’s internal funds, what to do with the free cash flow presents potential conflicts of 

interest between managers and shareholders (Denis, 2001). More specifically, CEOs 

can extract private benefits from over-investing free cash flow for empire-building 

(Jensen, 1986).
19

 As such, the presence of free cash flow creates the potential for 

those funds to be wasted on organisation inefficiencies, and the conflict of interest 

between shareholders and managers becomes severe when substantial free cash flow 

is generated (Richardson, 2006). Some studies also find empirical evidence of 

managers engaging in inefficient cross-subsidisation (Lamont, 1997), and funding 

value-destroying ‘pet’ projects (Shin and Stulz, 1998). Moreover, it has been argued 

that the manager has an incentive to select investment projects that reduce the 

variability of the firm’s earnings stream. To the extent that the manager’s employment 

income is tied to changes in firm value, a higher variance of firm earnings reduces the 

certainty equivalence of the stream of his or her employment income (Amihud and 

Lev, 1981). Agrawal and Mandelker (1987) find that with large security holdings, 

such as common shares and share options, the manager is more induced to select 

                                                           
19

 Jensen (1986) defines free cash flow as cash flow generated by the firm in excess of the amount 

required to fund all available positive NPV projects. 
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variance-increasing corporate investments and thus to alleviate agency conflicts with 

respect to investment decisions. 

 

3.3.2 Discussion on investment efficiency 

Optimal allocation of scarce resources is at the heart of wealth creation in a free 

market economy. Efficient external capital markets facilitate this process by allocating 

capital to the most productive investments. A rich body of research shows that 

corporate investment policy can be explained by many theories involving the choice 

of financing (Jensen and Meckling, 1976; Myers, 1977), information asymmetry 

(Stiglitz and Weiss, 1981; Myers and Majluf, 1984), moral hazard (Garvey, 1997), 

and agency costs (Jensen, 1986). The investment opportunity theory suggests that 

managers are able to maximise the market value of the firm by undertaking positive 

NPV projects (Miller and Modigliani, 1961). Accordingly, firms invest strategically 

by pursuing capital investment opportunities depending on Tobin’s marginal q 

(Hayashi, 1982; Abel, 1983).  

 

Prior studies typically consider the conflicts between shareholders and managers in 

making investment decisions are caused by divergence in risk preferences (Wilson, 

1969; Ross, 1973; Amihud and Lev, 1981). Different attitudes about risk-taking may 

result in deviations from optimal investment levels, namely overinvestment or 

underinvestment. For example, Amihud and Lev (1981) made a presumption that 

managers may underinvest because they are unable to sufficiently diversify the risk of 

firm-specific human capital. Typically, when managers have access to internal funds, 

they may tend to overinvest to derive private benefits or to underinvest to avoid 

private costs. This section reviews the prior literature on the investment inefficiencies 
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caused by the existence of investment-cash flow sensitivity, and other overinvestment 

and underinvestment problems. It also provides a discussion on aspects that impact on 

the quality of the firm’s investment decisions. 

 

Investment-cash flow sensitivity 

In perfect and complete capital markets, investment decisions of a firm should be 

independent of its financial situation (Modigliani and Miller, 1958). In other words, a 

firm’s investment decisions are independent of its financial condition. A firm would 

raise funds from external capital markets when it finances positive NPV projects, and 

the excess cash beyond the needed funds would be distributed to external markets. 

Therefore, theoretically, firm-level investment should not be related to internally 

generated cash flows. However, in practice, when it is costly to raise external finance, 

firms may invest using internally generated cash flows, and thus an investment-cash 

flow sensitivity is expected (Hubbard, 1997). A firm’s internal cash flow may be 

favoured by managers in making investment spending because it has a cost advantage 

over new debt or equity finance, while external capital is not a perfect substitute for 

internal funds. As observed in the seminal work of Fazzari et al. (1988), it is possible 

that some firms exhibit significant investment-cash flow sensitivity and this may 

represent an indication of investment inefficiency. 

 

A sizable prior literature attempts to explain how the level of corporate investment is 

sensitive to the firm’s available free cash flow. In general, the observed sensitivity can 

be attributed either to information asymmetry problems (Stiglitz and Weiss, 1981; 

Greenwald et al., 1984; Myers and Majluf, 1984; Kaplan and Samwick, 2006; 

Hovakimian, 2009), or to agency costs of free cash flow (Jensen and Meckling, 1979; 
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Grossman and Hart, 1982; Jensen, 1986). Investment-cash flow sensitivity is 

associated with underinvestment when internal cash flows are low and overinvestment 

when internal cash flows are high (Hovakimian and Hovakimian, 2009). Notably, 

some firms may experience underinvestment problems due to informational 

asymmetries between managers and external investors, whereas others may suffer 

from overinvestments attributable to managers’ empire-building activities (Pawlina 

and Renneboog, 2005). Accordingly, the existence of investment-cash flow sensitivity 

impairs the efficiency of the firm’s investment decisions (Aggarwal and Samwick, 

2006). 

 

There is a stream of research dedicated to examining the influence of firm 

characteristics on investment-cash flow sensitivity. For example, Kadapakkam et al. 

(1998) investigate the impact of firm size on the sensitivity based on international 

evidence of six OECD countries. They document that larger firms exhibit higher cash 

flow sensitivity of investment, as the managers tend to overinvest to expand the firm 

size whenever internal funds are available, and large firms experience more severe 

agency problems of free cash flow. Pawlina and Renneboog (2005) examine the 

relationship between investment-cash flow sensitivity and insider share ownership 

that reflects the interplay of managerial alignment of interests and managerial 

entrenchment. The results indicate that managers’ interests become more aligned with 

those of the shareholders at increasing share ownership, which is consistent with the 

free cash flow theory of Jensen (1986). In contrast, Hadlock (1998) documents that 

the relationship between insider shareholdings and cash flow sensitivity of investment 

is U-shaped. Managers’ participation in equity makes them more sensitive to the risk 
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premium charged for external financing. However, at higher share ownership levels, 

the relationship reverses because of management entrenchment. 

 

Information asymmetry explanation 

A strand of literature suggests investment distortions are attributable to private 

information regarding investment prospects. According to Myers and Majluf (1984), 

information asymmetry could induce managers to transfer wealth from new capital 

providers to existing shareholders. Management is assumed to hold more information 

about the firm’s value or the project’s quality than external investors. As this is 

expected by external investors, they usually price a premium on the capital reflecting 

the risk of an average quality investment project. Consequently, this could lead to the 

rejection of feasible investment opportunities, because managers could pass up some 

positive NPV projects which are not profitable enough to compensate for the 

excessively high costs of external financing (Myers, 1984). Therefore, the premium 

costs associated with external finance can cause managers to shift their attention from 

external funds to internal funds, causing investment to be sensitive to the availability 

of internal funds. In this situation, asymmetric information leads to sub-optimal 

investment decisions, in particular, an underinvestment problem (Pawlina and 

Renneboog, 2005; Ascioglu et al., 2008).  

 

Debates on information costs and the investment-cash flow sensitivity were initiated 

by Fazzari et al. (1988). While information asymmetry problems in capital markets 

lead to financing constraints on investment, the authors report a strong positive effect 

of internal funds on investment based on a sample of US manufacturing firms. The 

study explains that the investment-cash flow sensitivity is caused by financial 
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constraints faced by firms with significant differences between the costs of external 

and internal capital. Their results suggest that holding constant the investment 

opportunities, a reduction in internal funds would reduce capital expenditures by firms 

facing information costs. Alternatively, Greenwald et al. (1984) and Kaplan and 

Zingales (1997) critique the Fazzari et al. (1988) study about whether the investment-

cash flow sensitivity provides a good measure of financing constraints. In particular, 

Kaplan and Zingales (1997) report that less constrained firms exhibit significantly 

higher investment-cash flow sensitivity. They argue that investment-cash flow 

sensitivity is non-monotonic with respect to financial constraints. Cleary (1999) finds 

evidence supporting this notion. Boyle and Guthrie (2003) report that overinvestment 

in firms is positively related to the degree of financing constraints. Other contributions 

to the debate include Hoshi et al. (1991), Fazzari and Petersen (1993), Gomes (2001), 

Alti (2003), and Moyen (2004) who support the role of financing constraints caused 

by information asymmetry in generating investment-cash flow sensitivity. 

 

Agency cost explanation 

Another strand of literature states that sub-optimal investment decisions can be caused 

by a manifestation of agency conflict between management and shareholders. It is 

common that managers’ interests may not be perfectly aligned to that of shareholders, 

and thereby managers’ corporate objectives may not always reflect the objectives of 

shareholders. Conyon and Murphy (2000) observe that the utility that managers derive 

from managing firms is an increasing function of the firm size. While shareholders’ 

ultimate objective is to increase firm value, managers’ objective may be related to 

growth rather than value (Bernanke and Gertler, 1989). Early studies by Jensen (1986) 

and Stulz (1990) find that management has the potential to engage in additional 
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investments on projects that are beneficial from a management perspective rather than 

distributing the excess cash to shareholders. This incurs an agency cost of free cash 

flow. They noted that when managers’ objectives are different from those of 

shareholders, the excess funds spent on additional projects are potentially wasteful 

investment expenditure. Blanchard et al. (1994) find that in firms with cash windfalls 

in the form of successful legal settlements, managers are more likely to engage in 

wasteful investment expenditure at the expense of shareholders. As a consequence, 

the agency conflict between managers and shareholder leads to an overinvestment 

problem resulting in agency costs of free cash flow. 

 

Furthermore, some later studies discuss whether the argument about investment-cash 

flow sensitivity caused by agency costs holds in different contexts. Opler et al. (1999) 

find little evidence to support the view in Jensen (1986) and Harford (1999) that the 

agency cost has a significant impact on investment and cash holdings. They find little 

evidence that excess cash has a large short-run impact on capital expenditures, 

acquisition spending and payouts to shareholders. Further, Alti (2003) also questions 

the significance of investment-cash flow sensitivity by suggesting that cash flows may 

merely serve as a valid proxy for investment opportunities. However, a more recent 

study by Pawlina and Renneboog (2005) finds that the cash flow sensitivity of 

investment is primarily driven by empire-building activities by managers with great 

discretion. They report that a significant sensitivity of investment to cash flow 

negatively influences corporate efficiency, by adopting a stochastic efficient frontier 

methodology. Their results support the view that firms with a sensitive investment-

cash flow relationship may suffer from agency problems.  
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On the other hand, some studies document that underinvestment problems are also 

attributable to agency conflicts when investment performance depends on costly 

managerial effort. Holmstrom and Weiss (1985) and Hirshleifer and Suh (1992) 

document that moral hazard with respect to effort leads to moral hazard in investment 

choices. Hirshleifer and Thakor (1992) find that the incentive for managers to build 

their reputations (regarding ability or competence) distorts firms’ investment policies 

in favour of relatively safe projects, emphasising the notion of managerial 

conservatism. Previous research has also demonstrated that agency problems could 

lead managers to underinvest by referring to managerial shirking. Managers may 

forego some positive NPV investment projects because such additional investments 

could impose higher private costs and responsibilities on managers (McConnell and 

Muscarella, 1985; Hadlock, 1998). Specifically, it requires managers to bear more 

oversight responsibilities for those investment activities, particularly when firms 

expand existing facilities or start new production lines (Bertrand and Mullainathan, 

2003). As a result, managers tend to invest less available cash flow than the average 

firm in order to lessen their private costs. Controlling for the productivity of 

investment, Aggarwal and Samwick (2006) provide consistent evidence that supports 

underinvestment models of managers shirking private costs of investment. 

 

3.3.3 Incentive compensation and managerial investment behaviour 

To the extent that undiversified managers are exposed to more risk than diversified 

shareholders, it is possible that managers will forgo some positive NPV projects if 

those projects are very risky. Amihud and Lev (1981) provided evidence suggesting 

that managers with undiversified human capital may be more conservative than 

shareholders. Greenwald and Stiglitz (1990) also discuss the possibility that 
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managerial contracts lead to risk-taking behaviour. Accordingly, a stream of literature 

studies the extent to which compensation contracts can be designed to encourage 

efficient investment project choice. For example, Holmstrom and Costa (1986) 

investigate the managerial decision of whether to undertake a project of given 

riskiness. They find that an optimal contract with risk-neutral owners would offer 

insurance and remove distortions in the manager’s incentives. Hirshleifer and Suh 

(1992) complement previous studies and suggest that offering managers a convex 

contract (such as option-based compensation) can motivate them to exploit desirable 

and risky growth opportunities. Coles et al. (2006) note that option-based 

compensation that provides convex payoffs, can potentially reduce aversion to risky 

policies that arise from high delta (pay-performance sensitivity). They also find that 

higher sensitivity of CEO wealth to stock volatility (vega) leads to riskier policy 

choices, such as relatively more investment in research and development expenditure 

and less investment in capital. More recent studies have found that managerial 

compensation sensitivity to stock return volatility encourages risk-taking behaviour by 

aligning the risk tolerance of managers and shareholders (Brockman et al., 2010; 

Chava and Purnanandam, 2010).  

 

Previous studies show that incentive compensation influences corporate financial 

policies, including dividend payouts and capital structure decisions (Lambert et al., 

1989; Mehran, 1992; Berger et al., 1997; Fenn and Liang, 2001). In particular, a large 

body of theoretical literature considers agency conflicts and managerial compensation 

in an investment decision-making context (Ross, 1973; Holmstrom and Weiss, 1985; 

Hirshleifer and Suh, 1992). As suggested by theory, if incentive compensation aligns 

the interests of managers and investors, the investment decision will be influenced by 
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the compensation (Ryan Jr and Wiggins, 2002). An early study by Fama and Miller 

(1972) suggests that motivating managers to maximise current share price of the firm 

provides optimal investment incentives in perfect markets with homogeneous 

expectations. Bizjak et al. (1993) document that shareholders can induce optimal 

investment choices by structuring managerial compensation based on long-run share 

price performance. Garvey (1997) also shows that incentive contracts that tie 

executive compensation to shareholder wealth could help to mitigate the empire-

building moral hazard in undertaking investment spending. 

 

A vast literature shows that performance-based incentive contracts mitigate the impact 

of agency conflicts on investment. It has been argued that executive incentive 

compensation, that aligns manager-shareholder interests, can influence corporate 

decision-making resulting in more efficient investment allocations. For example, 

when managers’ compensation ties to the firm value, they tend to have more 

incentives to take only projects that increase the firm value, and managers are less 

likely to engage in under- or overinvestment activities. Jensen and Meckling (1976) 

was the first study to observe that one method to mitigate the agency cost of debt is by 

setting the compensation leverage equal to the firm leverage,
20

 as shareholders can 

ensure that the value of the compensation package depends on the firm value. Dybvig 

and Zender (1991) conclude that paying the managers according to firm value can 

overcome Myers and Majluf (1984) is underinvestment problem. Broussard et al. 

(2004) find that the dominant effect of increasing interest alignment derived from 

pay-performance sensitivity is to reduce the overinvestment as well as 

                                                           
20

 Compensation leverage is based on managers’ inside debt and inside equity (Eisdorfer et al., 2013). 

Inside debt typically includes the present values of the manager’s pension and deferred compensation. 

Inside equity includes the value of equity and the estimated value of the share options held by the 

manager. 
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underinvestment of free cash flow. Based on a broad sample of UK firms, Belghitar 

and Clark (2015) find that well-structured compensation incentives together with 

monitoring mechanisms significantly reduce investment-related agency costs. 

 

In addition, a strand of literature attempts to build a link between incentive 

compensation for top executives and managerial investment behaviour, through the 

underlying incentives derived from various compensation mechanisms. For instance, 

Murphy (1985) and Jensen and Murphy (1990) document that long-term equity-based 

compensation extends the decision horizon of managers and also promotes 

investments in value-increasing projects. Dechow and Sloan (1991) and Lambert and 

Larcker (1985) also argue that the adoption of performance-based incentive 

mechanisms in executive compensation can help alleviate adverse effects of the 

principal-agent conflict over investment expenditures. Kang et al. (2006) report the 

empirical importance of executive equity-based compensation in terms of the 

engagement in long-term capital investment. They find that long-term investment 

spending increases with the weight placed on equity-based incentive compensation, 

after controlling for internal financing constraints and the quality of the investment 

opportunity set. Their research confirms that equity-based top-management incentive 

compensation is another significant determinant of corporate investment, in addition 

to the expected profitability and financing constraints previously emphasised in the 

literature (Whited, 1992; Fazzari and Petersen, 1993). A recent study by Edmans et al. 

(2017) finds that equity pay with a short-term vesting horizon is associated with 

reductions in the growth rates of research and development and capital expenditure. 

These results suggest that short-term incentives from vesting equity induce CEOs to 

reduce investment in long-term projects and increase short-term earnings. 
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3.4 Corporate governance literature 

Corporate governance refers to the system of rules, practices and processes by which 

a company is directed and controlled (ASX Council, 2014). In Corporate Governance 

Principles and Recommendations (ASX Council, 2014), it states that well-designed 

governance structures can increase the market valuation of firms, improve financial 

performance, and raise confidence in investors. In addition, they influence the setting 

and achievement of firm objectives, assessment and monitoring of risks, and 

optimisation of firm performance (ASX Council, 2014). The key roles of corporate 

governance discussed in prior research involve its influence on firm valuation and 

stock returns (Gompers et al., 2003; Brown and Caylor, 2006; Bebchuk et al., 2009). 

It also helps to constrain earnings management and improve the quality of financial 

reporting (Ho and Wong, 2001; Xie et al., 2003; Cohen et al., 2004; Davidson et al., 

2005), and to mitigate agency costs (Singh and Davidson III, 2003; Kang et al., 2006; 

Florackis, 2008).  

 

In particular, managerial compensation contacts serve as an aspect of corporate 

governance and provides various incentives for managers to act in the best interest of 

shareholders and increase firm value (Murphy, 1999; Guay et al., 2002). Other 

effective governance mechanisms such as internal mechanisms and external control 

mechanisms (for example, the threat of corporate takeover) can also help bring the 

interests of managers in line with shareholders and hence mitigate agency costs 

(Shleifer and Vishny, 1997). Previous studies also show that corporate governance 

arrangements can substantially affect shareholders and firm decision-making 

(Bebchuk et al., 2009). Based on the notion that agency problems refer to difficulties 

firm owners have in assuring that their funds are not expropriated on unattractive 
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projects, corporate governance arrangements are used to deal with managerial 

discretion in investment behaviour. This study is focused on an investigation of CEO 

compensation mechanism, as a factor of corporate governance, in reducing agency 

problems in making investment decisions. 

 

3.4.1 Managerial compensation and corporate governance 

There is extensive literature suggesting a significant link between managerial 

compensation and corporate governance. Studies have been conducted to explain that 

managerial compensation contracts, as an important corporate governance mechanism, 

are designed to align the interests of management with those of shareholders and 

hence reduce agency costs (that is, as the optimal contracting perspective). However, 

some evidence is found that managerial compensation could also be a part of the 

agency problem as providing incentives for managers to extract ‘rents’ - excessive 

compensation, at the expense of shareholder value (that is, the managerial power 

perspective). Furthermore, prior studies also document evidence that corporate 

governance mechanisms play a role in shaping senior executive pay. While strong 

corporate governance helps ensure managerial compensation being effective to 

constrain opportunistic managerial behaviour, weak governance structures may induce 

top managers to capture the pay-setting process and extract excessive compensation. 

 

Managerial compensation as a corporate governance mechanism 

A critical and often debated component of the corporate governance mechanism is the 

compensation contract selected for providing remuneration to managers (such as the 

level of remuneration, and the choice of performance measures). In the principal-

agent model, shareholders set executive compensation. However, in practice, the 



65 

 

board of directors and compensation committee determine the structure and level of 

compensation of the top executives on behalf of shareholders (Conyon, 2006). 

Previous research on executive compensation focuses on two major issues: the level 

of executive pay and the sensitivity of pay to performance (Denis, 2001). The level of 

pay represents a factor in corporate governance as it influences managers’ desire to 

remain in power. Consistent with a competitive labour market, Graham et al. (2012) 

find that highly skilled managers (identified through better performance) are more 

likely to receive higher compensation. The traditional view of executive compensation 

claims that executive contracts are designed such that the principal-agent conflict can 

be minimised (Conyon, 2006). 

 

From an optimal contracting perspective, firms seek to design the most efficient 

compensation contracts to direct executives’ interests towards maximisation of firm 

value (Jensen et al., 2004). Bebchuk et al. (2002) argue that an efficient compensation 

program can provide executives with incentives to exert sufficient effort and to make 

decisions that advance shareholders’ interests rather than maximising their own utility. 

As noted in Guay et al. (2002), managerial compensation can attract, retain and 

motivate CEOs and senior management, and thus improve the long-term performance 

of the firm. They find that compensation mechanism reduces manager opportunism 

through risky compensation such as share options. By efficiently granting the 

executives an ownership stake in the firm, equity-based compensation creates 

incentives for them to take actions that benefit shareholders. The optimal contract 

balances the provision of incentives against exposing risk-averse managers to too 

much volatility in their pay (Frydman and Jenter, 2010). In addition, the compensation 

setter attempting to optimise a compensation program also take into consideration that 
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the incremental benefit of providing incentives outweighs the incremental cost of 

doing so, and thus minimising overall costs to the company.  

 

Executive compensation as an agency problem 

Practically, no compensation contract would perfectly align the interests of managers 

and shareholders. An alternative view regarding the setting of executive compensation 

is the managerial power view portrayed by Bebchuk et al. (2002). Shleifer and Vishny 

(1997) argue that managers may use their discretion to benefit themselves in a variety 

of ways. The managerial power view explains how managers use their power to 

influence the level and structure of their compensation, and that managers with more 

power can be expected to do so to a greater extent (Bebchuk and Fried, 2003). For 

instance, the board and compensation committee may cooperate with the CEO and 

agree on excessive compensation, settling on contracts that are not in shareholders’ 

interests. The excess pay constitutes an economic rent, where powerful CEOs can 

extract an amount of rent in excess of that which they would receive under optimal 

contracting (Conyon, 2006). Further, many practitioners and academic researchers 

contend that, rather than being an outcome of effective governance, equity grants are a 

manifestation of poor corporate governance that increases the possibility of the CEO 

taking suboptimal actions to harm shareholders (Guay et al., 2003; Brown and Lee, 

2010). 

 

There is extensive literature suggesting that senior managers of the firm may use their 

power to extract rent. Bertrand and Mullainathan (2001) provide an analysis of the 

‘skimming view’ of CEO pay, where the CEO who has captured the pay-setting 
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process is more likely to be rewarded for luck.
21

 Garvey et al. (2006) discuss whether 

executive pay is tied to bad luck as well as to good luck. They find that executives are 

not equally penalised for unlucky events while they are frequently rewarded for lucky 

events. Executives may seek to have their performance benchmarked only when it is 

in their interest due to their influence on the setting of their pay. As such, when 

executive pay is tied to market movements, it is most sensitive to industry or market 

benchmarks when such benchmarks are high. However, when benchmarks have fallen, 

executives are less likely to get reduced compensation. Bebchuk and Fried (2005) 

further explore the managerial power view and provide accompanying evidence. They 

claim that the features of share option plans in terms of providing a large windfall are 

inconsistent with optimal contracting. Therefore, executive compensation is viewed 

not only as a potential instrument for addressing the agency problem but also as part 

of the agency problem. 

 

The influence of corporate governance on managerial compensation  

Previous literature has noted that managerial compensation structure is strongly 

influenced by factors that represent corporate governance mechanisms (Core et al., 

1999; Cyert et al., 2002). Chalmers et al. (2006) document that corporate governance 

attributes are one of the primary determinants of CEO compensation. Proper 

governance structures ensure that the determination of the cash salary and equity 

awards reflects a firm’s demand for a high-quality CEO, as well as constraining CEOs’ 

discretionary behaviour. Further, well-governed companies are more likely to pay 

executives in a manner that is less influenced by executives. Bertrand and 

Mullainathan (2001) find that even though CEOs are frequently rewarded for lucky 
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 ‘Luck’ is defined as the observable shocks to performance beyond the CEO’s control, such as an 

improving economy (Bertrand and Mullainathan, 2001). 
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events that are not under their control (such as an improving economy), well-governed 

firms pay their CEOs less for luck. Petra and Dorata (2008) also examine the 

association between the level of performance-based incentives offered to CEOs and 

corporate governance structures. They find that a well-structured board and 

compensation committee, and the separation of the CEO and the chairperson of the 

board help monitor the level of performance-based incentives from CEO 

compensation.  

 

Other researchers examine the negative influences on compensating executives due to 

weak corporate governance structures. Core et al. (1999) find that firms with weaker 

governance structures have greater agency problems, with CEOs tending to extract 

greater compensation under certain situations. For example, when the board is large, 

when more of the outside directors are appointed by the CEO, and when outside 

directors serve on three or more boards they are more likely to be distracted. 

Consistent with the rent extraction view of executive pay, it posits that weak corporate 

governance and acquiescent boards may allow CEOs to (at least partly) determine 

their own pay, as a result of excessive compensation (Frydman and Jenter, 2010). 

Based on a sample of UK firms, Ozkan (2007) finds that firms pay higher equity-

based compensation to CEOs when the board is larger and when the board has a 

higher proportion of non-executive directors. The evidence also notes the significance 

of active monitoring by blockholders and institutional shareholders. Bebchuk et al. 

(2010) present US evidence that poor corporate governance is associated with ‘lucky’ 

option grants, not only to executives but also to independent directors. Furthermore, 

Qu et al. (2016) provide empirical evidence from Australian firms that powerful 
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CEOs are more likely to influence the design of equity-based compensation in firms 

with relatively weak corporate governance structures. 

 

3.4.2 Other corporate governance mechanisms  

Shareholders rely on corporate governance mechanisms to provide some assurance 

that managers will strive to achieve outcomes in line with shareholders’ interests, 

hence, to reduce agency costs (Shleifer and Vishny, 1997). Walsh and Seward (1990) 

have identified both internal and external control mechanisms that can be employed to 

ameliorate the agency problem. Internal mechanisms, like organisationally based 

control mechanisms, are designed to enhance the link between shareholders’ 

expectations and managers’ behaviour. Typically, internal mechanisms include an 

effectively structured board, concentrated ownership holdings that lead to active 

monitoring of executives and managerial compensation contracts that encourage a 

shareholder orientation (Daily et al., 2003). In addition, ownership by external 

blockholders also plays a key monitoring role in managerial decision-making (Jensen, 

1993; Holderness, 2003). 

 

Board of directors 

In a publicly held organisation, a high performing, effective board of directors is 

essential for proper corporate governance. As ‘the ultimate centre of control’, the 

board has the responsibility of making major business decisions, establishing 

corporate strategy, and scrutinising the conduct of management. As much as the board 

has the authority to hire, fire, and set compensation levels for top managers (Fama, 

1980; Fama and Jensen, 1983; Mizruchi, 1983). Thus, shareholders expect that boards 

of directors will construct efficient compensation contracts that link pay with 
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performance (Brown and Lee, 2010). The effectiveness of a board depends on its size, 

composition and structure. Some studies like Pearce and Zahra (1991) point out that 

large boards are more powerful than small boards in regard to protecting shareholders’ 

interests and ensuring organisation effectiveness. Other studies by Jensen (1993), 

Yermack (1996) and Eisenberg et al. (1998) find that communication and 

coordination might be impaired as group size increases. As such, larger board size 

may lead to an impaired ability of the board to monitor management.  

 

In addition, some studies find a large proportion of the outside directors (directors 

who have no business or personal ties to firm management) can increase board 

independence, make better acquisition-related decisions, limit the exercise of 

managerial discretion and improve firm performance (Rosenstein and Wyatt, 1990; 

Byrd and Hickman, 1992; Hermalin and Weisbach, 2001). However, the contrary 

view shows independent directors may have a lack of information about the firm and 

requisite skills for the job (Agrawal and Knoeber, 1996). Furthermore, separating the 

positions of the CEO and chairperson of the board can also affect the degree of board 

independence, leading to fewer agency conflicts and better board performance 

(McKnight and Weir, 2009).  

 

Managerial ownership 

The discussion surrounding managerial ownership of firm shares and shares options 

by insiders can be quite controversial (Denis, 2001). Dodd et al. (1933) point out that 

the potential conflict of interest between managers and shareholders when managers 

do not have an ownership interest in the firm. It has been argued that managerial 

ownership, when it is at low levels, better aligns the financial incentives of managers 
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with those of shareholders (Jensen and Meckling, 1976). However, to the extent that 

managers may exert insufficient effort and consume private benefits of control at the 

expense of shareholder value, increased managerial ownership can entrench managers 

(McConnell and Servaes, 1990). In an influential study, Morck et al. (1988) document 

a significant non-monotonic relationship between managerial ownership and firm 

value. They find that firm value first increases as the ownership of the board of 

directors rises, indicating the incentive alignment effect of increased ownership. 

However, the firm value then declines as a result of increasing managerial 

entrenchment and actions that are adverse to minority shareholders.  

 

Besides the investigation into managerial ownership by the board of directors, great 

attention from scholars is put upon the managerial ownership by the CEO. Jensen and 

Meckling (1976) suggest a positive relationship between CEO ownership and the 

value of the firm, as the firm value increases as CEO ownership increases. They 

propose that equity ownership encourages the CEO to act in the best interests of 

shareholders and increase firm value. Under the managerial power approach, Bebchuk 

et al. (2002) find that the more shares owned by the CEO, the higher the CEO’s 

power, as well as the greater will be his/her influence on director elections and the 

ability to thwart or discourage a hostile takeover attempt.  

 

Institutional blockholders 

Shleifer and Vishny (1997) suggest that institutional blockholders (who do not serve 

on the board of directors) play a crucial role in successful corporate governance 

systems. It is generally accepted that a shareholder who holds five percent or more of 

firm shares is considered to be a significant shareholder, or blockholder (Denis, 2001). 
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It is perceived that a blockholder’s share ownership is significant enough to 

potentially give them both the ability and the incentive to monitor and influence firm 

operations. Holderness (2003) discusses the empirical evidence regarding the impact 

of the share ownership of outside blockholders on major corporate decisions and firm 

performance. There is some evidence showing that outside block ownership positively 

influences firm actions. Outside blockholders as a monitoring mechanism can restrict 

management entrenchment even when such shareholders do not have a controlling or 

dominant position (Jensen, 1993). For example, Bebchuk et al. (2002) find that the 

power of the CEO tends to decrease as the percentage of shares owned by outside 

blockholders increases. In addition, outside blockholders appear to play a key role in 

monitoring the setting of executive compensation mechanisms (Tosi and Gomez-

Mejia, 1989; Cyert et al., 2002). 

 

3.4.3 Corporate governance and managerial investment behaviour 

Corporate governance has a vital influence on managerial decision-making. A body of 

literature addresses the conflict of interests in managerial investment behaviour by 

examining the corporate governance structures of the firm. For example, John et al. 

(2008) investigate how corporate governance mechanisms affect managerial risk 

choices in corporate investment decisions, and they find that better corporate 

governance can lead corporations to undertake riskier but value-enhancing 

investments. In other words, better governance mitigates the taking of private benefits 

leading to excessive risk-avoidance. Furthermore, it has been noted that investment, 

financing, and corporate governance decisions are interrelated and are jointly 

determined in equilibrium (Smith and Watts, 1992; Kang et al., 2006). Gugler (2003) 

argues that the ownership and control structure of the firm affects the efficiency of 
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corporate investment, which can be explained by both asymmetric information and 

managerial discretion. His study is conducted by sampling based on the ownership 

and control structure of the firm. For family-controlled firms, cash constraints and 

underinvestment are found to be caused by information asymmetries between inside 

controlling shareholders and outside financiers. On the other hand, the analysis on the 

state-controlled firms exhibits a positive and significant investment-cash flow 

sensitivity that can be explained by managerial discretion.  

 

In addition, some studies investigate the moderating effect of corporate governance on 

the relationship between corporate investment behaviour and executive compensation. 

For instance, Kang et al. (2006) estimate the relationship between long-term corporate 

investment and CEO incentive compensation structure jointly, while considering the 

strength of corporate governance mechanisms. Their results indicate that long-term 

investment spending increases with the weight placed on CEO equity-based 

compensation and confirm the influence of the firm’s internal governance 

mechanisms on CEO compensation structure. A more recent study by Laux and 

Mittendorf (2011) examines the correlations between board independence, executive 

pay and the adoption of pet projects. Counter to conventional views, they find that a 

dependent board is more willing to provide greater incentive pay that encourages 

executives to forgo pet projects if more profitable projects are available. Thus, higher 

board dependence leads to an environment in which the CEO makes more efficient 

project choices but at the expense of excessive CEO rents. 
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3.5 Summary 

The chapter provides a detailed summary of the literature relevant to this study. The 

first strand of literature explains the theoretical framework of the agency theory of the 

firm, suggesting that the conflict of interest between shareholders and managers 

provides the underlying reasoning for managerial behaviour (such as choices in 

compensation mechanisms or investment policies). The second strand of literature 

discusses the equity-based compensation granted to top executives, as well as the 

main incentives derived from various equity contract design features involving effort 

incentives, horizon incentives, and performance incentives. The third strand of 

literature reviews prior research on corporate investments, including investment-

related agency costs, discussion on investment efficiency indicated by the existence of 

investment-cash flow sensitivity, overinvestment and underinvestment behaviour, and 

also how incentive compensation impacts on investment behaviour. The last strand of 

literature focuses on the corporate governance research and highlights the association 

between executive compensation and investment behaviour in a corporate governance 

context. The next chapter develops hypotheses from the review of the literature. 
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Chapter 4: Hypotheses Development   

Based on the summary of the literature and the application of agency theory, this 

chapter develops hypotheses to examine the effect of CEO equity-based compensation 

on the efficiency of investment decisions. The design of equity-based compensation 

arrangements directly influences the effort, horizon and performance incentives of 

managers, which are expected to affect managerial behaviour, in particular, the 

investment behaviour in corporations. The research questions in this study are 

primarily based on the notion of agency theory, that is, firms strategically design CEO 

equity pay to enhance the interest convergence between shareholders and managers 

(Mehran, 1995; Core et al., 2003). Managers are expected to make sound investment 

decisions when their personal interests are linked to shareholder value (Agrawal and 

Mandelker, 1987). The outline of this chapter is as follows. Section 4.1 discusses the 

association between the use of CEO equity-based compensation and corporate 

investment efficiency. The horizon incentive derived from the time-vesting conditions 

of equity contracts is examined in section 4.2. Section 4.3 concerns the performance 

incentives through performance-based vesting conditions.  Section 4.4 summarises the 

chapter.  

 

4.1 Equity-based compensation and corporate investment efficiency 

This section presents the research hypotheses on the effect of CEO equity-based 

compensation on the efficiency of corporate investment decisions, considering 

whether to use equity grants, to what extent to use equity grants and the structure of 

equity-based compensation. 
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4.1.1 The use of equity-based compensation 

The imperfections caused by agency problems are expected to affect the efficiency of 

corporate investment. Modigliani and Miller (1958) demonstrate that, under 

assumptions of a perfect market, firms’ financing policies should be irrelevant to their 

investment decisions. However, the existence of financial market imperfections can 

create differential costs between internal and external finance, causing investment 

distortions (Cleary et al., 2007). Due to asymmetric information, capital markets are 

more likely to increase the cost of external financing (Greenwald et al., 1984; Myers, 

1984). This may increase firm’s reliance on internally generated funds, causing 

investment to be sensitive to cash flow (Myers and Majluf, 1984). In addition, the 

presence of agency problems driven by market imperfections could also make firms 

heavily reliant on internally generated funds. Managers maximising their personal 

welfares are sometimes inclined to make investments decisions that are not in the best 

interests of shareholders (Jensen and Meckling, 1976). For instance, Jensen (1986) 

and Stulz (1990) argue that where there is a divergence in principal-agent incentives, 

managers could opportunistically divert free cash flow to negative NPV projects and 

the consumption of excessive perquisites.  

 

Indeed, the free cash flow-agency problem centres on the agency conflicts between 

shareholders and managers. On the one hand, previous literature has pointed out the 

free cash flow-agency problem is an ‘empire building’ strategy of management 

implying overinvestment behaviour (Grossman and Hart, 1982). Self-interested 

managers are more inclined to take on self-serving activities, such as pet projects and 
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other resource misallocation,
22

 when profitable growth opportunities are lacking, and 

internally generated cash flows are abundant. More particularly, growth-maximising 

managers may pursue unprofitable projects when there is a high level of corporate 

liquidity (Jensen and Meckling 1976; Jensen, 1986). On the other hand, some 

researchers have demonstrated another type of investment inefficiency reflected in 

underinvestment due to managerial shirking. Managers potentially forego some 

positive NPV investment projects because additional investments impose higher 

private costs on managers (McConnell and Muscarella, 1985; Hadlock, 1998). In 

general, investing requires managers to spend more time overseeing and monitoring 

the firm’s activities. Thus, managers who are inclined to shirk (that is, who prefers to 

work less) tend to invest less available cash flows to lessen their workload (Aggarwal 

and Samwick, 2006). As a result, both private benefits and private costs ultimately 

reduce firm value.  

 

The cause of the investment-related agency problem is that managers’ interests may 

not be perfectly aligned to those of shareholders. Accordingly, managers potentially 

extract personal benefits or shirk personal costs under existing investment policies 

where there may be a conflict of interest with shareholders. Shleifer and Vishny (1997) 

suggest that compensation contracts should be the primary mechanism to provide 

incentives for managers that constrain their discretionary behaviour. Firms can adjust 

the incentives frequently and inexpensively via designing compensation contract 

arrangements and specifying precise targets for managers. In particular, equity-based 

compensation is a common incentive mechanism and constitutes a substantial 

component in Australian executive pay (Coulton and Taylor, 2002b). This type of 

                                                           
22

 In Laux and Mittendorf (2011), pet projects refer to CEO preferred investment projects rather than 

profitable projects at the shareholders’ perspective. This usually suggests rent-extraction behaviour of 

managers.   
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compensation provides executives with a noncash award that represents a form of 

ownership interest in a company, with specific conditions attached to restrict when the 

share entitlement transfers to executives. It has been argued that as executive 

ownership increases, the interests of executives and shareholders converge (Pawlina 

and Renneboog, 2005).  

 

Some empirical studies find support for the role of equity-based compensation in 

alleviating agency problems (Jensen, 1986). Firms have acknowledged their 

effectiveness in aligning the goals of managers and shareholders, attracting and 

retaining key talents, and encouraging top management to take appropriate risks 

(Ittner et al., 2003; Oyer and Schaefer, 2005; Coles et al., 2006). Prior literature 

shows that managers who have been granted equity-based compensation have lower 

incentives to over-invest, retain less discretionary cash for self-serving interests and 

make more payouts to shareholders (Jensen, 1986). In the UK context, Goergen and 

Renneboog (2001) and Pawlina and Renneboog (2005) reach consistent conclusions 

when investigating the relationship between investment policies and insider share 

ownership, implying the interplay of managerial alignment of interests and 

entrenchment. Broussard et al. (2004) further examine the usefulness of executive 

equity-based pay in reducing the ‘free cash flow’ agency problem. They find that 

CEOs are less likely to overinvest when their incentives are high, which indicates that 

pay-for-performance sensitivity (incorporating shares and share options holdings) can 

alleviate investment inefficiencies.  

 

Accordingly, the use of CEO equity-based compensation is likely to enhance the 

interest alignment between management and shareholders, and potentially prevents 
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CEOs from wasting extra internal funds on unprofitable investment projects. Hence, 

the investment-related agency problem is expected to be less substantial in firms that 

grant equity-based compensation to their CEOs, leading to more efficient investment 

decisions that increase firm value. In light of the above arguments, the following 

hypothesis is proposed: 

 

Hypothesis 1: The efficiency of investment increases when firms grant CEO equity-

based compensation. 

 

To further consider the importance of CEO equity-based compensation in corporate 

investment, the relative weight of equity-based compensation is examined as a simple 

but powerful indicator of the CEO’s equity incentives (Kang et al., 2006). Murphy 

(1985) and Jensen and Murphy (1990) note that CEO compensation, when heavily 

weighted toward equity-based compensation, extends the manager’s decision horizon 

and promotes value-enhancing investments. Garvey (1997) also shows that tying CEO 

compensation to shareholder wealth helps mitigate the empire-building moral hazard. 

Therefore, it is also expected that the investment efficiency increases as firms place 

more weight on equity-based compensation. Hypothesis two is presented as follows: 

 

Hypothesis 2: The efficiency of investment increases as the weight placed on CEO 

equity-based compensation increases.  

 

4.1.2 The structure of equity-based compensation 

The compensation contract should be designed to induce executives to make optimal 

investment and financing decisions. In light of the incentive conflicts between 
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management and shareholders, at issue is the extent to how equity contracts can be 

structured to encourage investment decisions that are more consistent with 

shareholders’ preferences. Various equity-based compensation contracts are 

commonly used in Australia such as share options, restricted shares and share rights. 

So far, a large strand of literature has placed more emphasis on the utility of share 

option plans. Share option grants are viewed as the main instrument for achieving the 

objective to motivate employees instead of restricted shares or other incentive 

mechanisms (Ittner et al., 2003). This is due to the convex payoff structure of option-

based compensation that allows managers to receive extremely high compensation for 

good performance. This incentive contract gives risk-averse managers a lower wage 

when the firm’s performance is poor and a higher than expected wage when the firm’s 

performance is good or average (Dodonova and Khoroshilov, 2006).  

 

Prior studies have demonstrated that share options can reduce managers’ risk-averse 

investment decisions. For instance, Hirshleifer and Suh (1992) argue that share 

options help mitigate the effects of excessive risk aversion by giving managers 

incentives to adopt rather than avoid risky projects. Smith and Stulz (1985, p. 402) 

find that shareholders can discourage ‘managers from devoting excessive resources to 

hedging’ by making executive compensation a more convex function of firm value. 

Williams and Rao (2006) demonstrate that share option compensation can mitigate 

managerial propensity for risk reduction. From an agency theory perspective, 

incorporating share options into managerial compensation will have the desired effect 

of motivating managers to invest in risky projects that are optimal from the 

shareholders’ perspective.  
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In addition, some other studies have argued that there may be substantial economic 

benefits to firms regarding financing investment from granting share options. Core 

and Guay (2001) and Kedia and Mozumdar (2002) find evidence that share options 

are granted as a means of conserving cash at financially constrained firms as granting 

share options can reduce cash wage payments. Oyer and Schaefer (2005) suggest that 

financing constraints could be an important part of the decision by firms to grant 

options if employees are optimistic regarding a firm’s prospects. They find that if 

employees are reasonably risk-tolerant and somewhat optimistic about their 

employer’s prospects, they may prefer share option grants to equally costly (to the 

firm) share grants because of the convexity of option value to labour market 

conditions. As compared to the adoption of other types of equity-based compensation, 

share option grants can more effectively align the incentives of managers and 

shareholders. Accordingly, it is expected that the use of share options for CEOs leads 

to higher investment efficiency than other types of equity-based compensation. 

Hypothesis three is presented as follows: 

 

Hypothesis 3: Among various types of equity-based compensation (share options, 

share rights, restricted shares and combinations), the use of CEO share options is 

more associated with an increase in investment efficiency. 

 

4.2 Equity vesting horizon and corporate investment efficiency 

This section presents the research hypotheses on the effect of horizon incentives 

derived from compensation contracts on the efficiency of investment expenditures, 

considering the length of the vesting period, and the adoption of a graded vesting 

schedule.  
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4.2.1 The length of the vesting period of equity grants 

In accordance with agency theory, a shorter CEO decision horizon is associated with 

higher agency costs and lower firm valuation (Antia et al., 2010). Some studies 

document that managerial myopia leads to actions that are advantageous in the short 

term but detrimental to long-term firm value. In particular, managers are more 

concerned with improving firms’ short-run profits to increase the share price rather 

than the long-run success of the firm (Stein, 1989; Shleifer and Vishny, 1990; Thakor, 

1990; Narayanan, 1996).  

 

Derived from this assumption of the agency conflict of horizons, prior studies have 

provided evidence that the manager’s incentive horizon influences the investment 

decisions. For example, managers with a short-term horizon might not make decisions 

that are in the best long-term interests of the firm, which can lead to suboptimal 

investment expenditures (Jensen and Meckling, 1979). Bizjak et al. (1993) and Kole 

(1997) suggest that equity-based compensation that is tied to short- rather than long-

term stock returns may provide incentives for managers to invest in short-term 

projects. 

 

Furthermore, debates focus on two aspects of investments that reflect investment 

efficiency - underinvesting and overinvesting behaviours, which can be induced by 

short-term managerial objectives. On the one hand, a short horizon can lead to a 

reduction in CEO incentives and underinvestment may result. The theoretical debate 

over managerial short-termism is about myopic managers failing to make investments 

in projects with long-term payoffs. For example, Stein (1989) argues that managers 

driven by short-term objectives are likely to forgo productive investments to boost 
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contemporaneous earnings. Gibbons and Murphy (1992b) find that executives with 

shorter horizons have less motivation to exert effort as their performance has little 

chance of affecting future compensation. Also, managers are likely to underinvest in 

future projects due to the avoidance of excessive responsibilities or the fear of losing 

control.  

 

On the other hand, myopic managers may also overinvest in unproductive projects to 

send signals that enhance the market’s opinion of their skills or firm performance in 

the short term (Stein, 1988). Bebchuk and Stole (1993) argue that a manager with a 

highly productive investment opportunity may signal to the market the long-run 

prospects of the firm by overinvesting in the future. Noe and Rebello (1997) find that 

boards prefer not to change managers in the middle of complex, long-term investment 

projects. Therefore, managers can increase the probability of re-election by making 

themselves indispensable with regard to specific investments. Therefore, the above 

short-term incentives could distort investment below efficient profit-maximising 

levels.  

 

In response to the investment-related agency problems due to the conflicts of horizon 

incentives, a natural way to mitigate such problems is through appropriate design of 

compensation contracts for executives that provide sufficient horizon incentives 

(Dikolli et al., 2009). Prior literature suggests that linking executive wealth to firm 

value with equity-based compensation mitigates managerial myopia and encourages 

the selection of risky long-term projects (Lambert and Larcker, 1985; Jensen and 
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Murphy, 1990; Dechow and Sloan, 1991).
23

 These studies bring the horizon 

incentives derived from executive compensation into attention. For example, a more 

recent study, Lambert (2010), recognises the role of vesting terms or equity awards in 

providing horizon incentives.  

 

Generally speaking, it is a common practice to include the vesting period in equity-

based payment arrangements to provide horizon incentives for firm managers. Being a 

critical contracting mechanism, the length of the vesting period determines when the 

ownership of shares transfers to recipients, or when recipients can exercise share 

options to acquire firm shares (Bebchuk and Fried, 2010). Cadman et al. (2013) find 

that firms with more growth opportunities provide equity grants with more extended 

vesting periods. In Australia, the vesting period for the large publicly listed companies 

generally ranges from zero to five years. Souder and Shaver (2010) find that firms are 

more likely to pursue long horizon investments when managerial share options are not 

yet exercisable. Gopalan et al. (2014) provide evidence that CEOs with short-vesting 

equity are more likely to undertake short-horizon investment decisions.  

 

Furthermore, Bolton et al. (2006) propose that one way to mitigate short-term 

incentives is by lengthened equity vesting terms that provide managers with 

incentives to maximise long-term firm value. Long-term vesting equity awards can 

benefit firms by extending the useful life of equity incentives as well as the 

investment horizon of managers (Cadman and Sunder, 2014). A longer vesting term 

promotes the convergence of incentive horizons between managers and shareholders 

as managers are less likely to forgo long-term value enhancing projects for short-term 

                                                           
23

 These studies are based on the assumption that all shareholders prefer the same horizon incentives 

without considering restrictions on equity sales.  
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profitability. Extending the vesting schedule could reduce the possibility of senior 

managers overinvesting in unprofitable projects in the short-run that are detrimental to 

shareholders’ wealth.  

 

Equity-based compensation that the CEOs plan to hold for the long-term may deter 

myopia (Edmans et al. 2012). As long-term vesting horizon is expected to reduce 

suboptimal investment expenditures, the investment efficiency is likely to increase 

when firms grant equity-based compensation with a longer vesting horizon. 

Accordingly, this leads to the following hypothesis:  

 

Hypothesis 4: The efficiency of investment increases as the vesting horizon of CEO 

equity-based compensation increases.  

 

4.2.2 The vesting schedule of equity grants 

The vesting schedule of equity-based compensation can also provide horizon 

incentives for managers that may impact on investment behaviour. Notable vesting 

patterns, reflecting how the equity awards vest during the whole period restriction, 

include the graded-vesting and the cliff-vesting features. The design of graded-vesting 

pattern refers to the equity awards vesting in several instalments (equally or 

irregularly) over the vesting period, while cliff-vesting pattern means that the equity 

awards entirely vest at the end of the vesting period. Cadman et al. (2013) suggest that 

firms that grant graded-vesting equity can limit the incremental risk imposed on the 

CEO by allowing a portion of the grant to vest earlier. Several previous studies 

investigate the optimal compensation contract with a graded-vesting portfolio of cash 

and equity compensation to address the managerial myopia problem (Bebchuk, 2009; 
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Bhagat and Romano, 2010; Holmstrom, 2004). As compared to cliff-vesting equity 

grants, graded-vesting schedule achieves consumption smoothing by allowing 

executives only to withdraw a percentage of the account in each period, and it also 

ensures that executives have sufficient equity in future periods to induce managerial 

effort. Brisley (2006) also demonstrates that making the executive equity grants vest 

progressively over the vesting period can allow the firm more efficiently to rebalance 

the manager’s risk-taking incentives.  

 

In light of these arguments, graded-vesting is perceived to be a more effective 

solution to short-termism by preventing premature payouts in the first place (Edmans 

et al., 2012). Accordingly, equity-based compensation with a graded-vesting schedule 

is expected to provide strong horizon incentives for managers to invest more 

efficiently in the shareholders’ best interest. Therefore, the investment distortions 

(overinvestment or underinvestment) are less likely to occur with the adoption of 

graded-vesting equity grants for CEOs. The hypothesis regarding the vesting schedule 

of equity-based compensation is predicted as follows: 

 

Hypothesis 5: The efficiency of investment increases when firms grant graded-vesting 

equity-based compensation to CEOs. 

 

4.3 Performance vesting incentives and corporate investment efficiency 

This section presents the research hypotheses on the effect of performance incentives 

derived from compensation contracts on the efficiency of investment expenditures, 

considering the propensity to use performance hurdles and the adoption of relative 

performance hurdles.  
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4.3.1 The propensity to use performance-vesting conditions 

Gerakos et al. (2007) demonstrate that performance-vested equity grants can serve as 

complements or substitutes for traditional equity grants in compensation contracts. 

Performance-vesting conditions typically specify equity grants to vest based on the 

achievement of accounting-based, market-based, or other performance targets. With 

equity grants that vest based on accounting performance, the firm usually specifies a 

minimum level of cumulative annual growth (such as earnings per share, ROA, ROE 

growth) over a set period. Market-based vesting conditions are typically linked to 

share price appreciation, or total shareholder return (TSR) compared to an industry 

benchmark. Vesting can also be contingent on non-financial performance, such as 

improvements in a non-financial metric or achievement of a strategic milestone. 

However, details on the specific non-financial performance criteria frequently are not 

provided in the compensation statement (Gerakos et al., 2007). 

 

The aim of adopting performance-vesting conditions is to encourage managers to 

improve firm performance by effort and to limit the possibility that managers receive 

windfall gains while their performance is modest or below average (Kuang, 2008). 

Previous theoretical literature documents that performance-vested equity grants 

provide managers with significant incentives to perform in line with the shareholders’ 

best interest (Johnson and Tian, 2000). The compensation contracts based on 

performance hurdles have direct effort implications that motivate managers to exert 

higher effort and make better decisions. Holmstrom (1979) finds that the 

performance-vesting conditions add informative signals about the managerial effort of 

executives and enhance the link between pay and performance. Kuang and Qin (2009) 
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examine the informativeness of performance targets, and they argue that these 

provisions provide an additional degree of incentives to motivate managers to perform 

in line with shareholder value maximisation.  

 

Some studies also shed light on how performance-vested equity compensation 

promotes incentive alignment between management and shareholders (Conyon and 

Murphy, 2000; Carter et al., 2009). Brisley (2006) argues that performance-vesting 

conditions increase the sensitivity of managerial wealth to firm performance and to 

share price volatility, suggesting that managers’ risk-taking incentives are enhanced 

when they are risk-averse. Arya and Mittendorf (2005) and Oyer and Schaefer (2005) 

find consistent evidence that performance-vested compensation motivates risk-averse 

executives to undertake under-developed but risky positive NPV investment 

opportunities.  

 

However, performance-vesting conditions may also create some problems. From the 

managerial entrenchment perspective, evidence shows that basing executive 

compensation on the achievement of performance hurdles could reduce the incentive 

effects of compensation and may even incentivise managers to ‘game’ the system at 

the cost of shareholder wealth (Healy, 1985; Gaver et al., 1995; Buck et al., 2003; 

Jensen, 2003). As the vesting of performance-vested equity grants is subject to the 

achievement of a predetermined performance target, managers, have an incentive to 

meet the targets. They may, therefore, exert their power to influence the target-setting 

process, such as to set low hurdle rates that are easily attained or easily manipulated 

(Conyon and Murphy, 2000; Jensen, 2003). As a result, executives may 
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opportunistically exploit their personal benefits that would be suboptimal for 

shareholders’ interests (Bebchuk et al., 2002).  

 

While some studies from the interest alignment perspective promote the use of 

performance-vesting conditions, other studies argue from the managerial 

entrenchment perspective that performance hurdles do not always lead to better 

managerial decisions and higher shareholder value. The use of performance hurdles 

may enable CEOs to become entrenched and possibly extract private benefits at the 

expense of shareholders. Accordingly, from the above discussion, two competing 

hypotheses are presented as follows:  

 

Hypothesis 6(a): The efficiency of investment increases when firms grant 

performance-vested equity-based compensation to CEOs. 

 

Hypothesis 6(b): The efficiency of investment decreases when firms grant 

performance-vested equity-based compensation to CEOs. 

 

4.3.2 Relative performance evaluation in equity contracts 

A variety of performance hurdles based on meaningful indicators of performance are 

used to provide incentives for managers. Typically, a performance hurdle can be 

measured on a relative or absolute basis (Gerakos et al., 2007). Absolute performance 

hurdles target a specific performance level or improvement rate. For example, 

performance may be based on an improvement to meet or beat an inflation-adjusted 

performance growth target. By contrast, when a relative performance hurdle is 

employed, the firm identifies a market index or peer group benchmark for 
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performance evaluation, and the equity grants vest based on the achievement of a 

minimum performance level compared to this group. The performance-vested equity 

plans with this feature link the vesting of equity grants to firm’s performance based on 

a company-defined benchmark and encourage executives to outperform their 

competitors (Hvide, 2002).  

 

Some theories have established that the choice of relative or absolute performance 

measures could influence managers’ incentives in taking risks. Economic theory 

predicts that an incentive scheme based on the relative performance target is superior 

to an incentive scheme based on an absolute performance target if the agent is risk-

averse. Some studies suggest that relative performance targets can lead to risk-sharing 

benefits in incentive contracting (Lazear and Rosen, 1981; Holmstrom, 1982; 

Nalebuff and Stiglitz, 1983). Agency theory posits that relative performance 

evaluation can improve incentive contracting by insulating the agent from common 

uncertainty affecting the agent’s performance (Baiman and Demski, 1980; Holmstrom, 

1982). Relative performance targets entail the use of peer performance in evaluating a 

manager’s performance. The major benefit of relative performance targets is to 

insulate a manager from common risk and to provide shareholders with a more 

informative measure to assess managers’ performance (Gong et al., 2011).  

 

As shown in the theories above, an incentive scheme based on relative performance 

can result in significant interest alignment between principals and agents and 

potentially better performance (Nalebuff and Stiglitz, 1983; Hannan et al., 2008). Park 

and Vrettos (2015) also find that the use of relative performance evaluation in CEOs’ 

incentive contracts strengthens the effect of managerial risk-taking incentive on the 
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firm’s total risk. Relative performance allows the risk-averse managers to bear less 

risk and the shareholders to evaluate and motivate managers’ effort. Therefore, equity 

grants that reward relative performance hurdles as performance measures may lead to 

significant alignments between value creation and management equity payouts. 

Accordingly, the use of relative performance hurdles is expected to increase 

investment efficiency and reduce investment-cash flow sensitivity. The following 

hypothesis is presented: 

 

Hypothesis 7: The efficiency of investment increases when firms use relative 

performance hurdles on CEO equity-based compensation. 

 

4.4 Summary 

This chapter draws on the previous literature to develop hypotheses relating 

investment efficiency to the design features of CEO equity-based compensation. It is 

proposed in this study, that the efficiency of investment decisions improves when 

firms elect to use CEO equity-based compensation and if they do, to place more 

weight on equity to total CEO pay. When CEO equity grants are designed with more 

extended vesting periods and graded-vesting schedules, the investment decisions tend 

to be more efficient and aligned with shareholders’ interests. However, the adoption 

of performance-vesting conditions may induce suboptimal investment decisions, 

while the design of relative performance hurdles can enhance investment efficiency. 

The next chapter details data collection procedures and the research methodology 

used to test the hypotheses proposed. 
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Chapter 5: Research Design 

The chapter outlines the data selection process, research methodology, model 

development, and summary statistics in the testing of the research hypotheses 

developed in the preceding chapter. Data and sample selection procedures and the 

choice of test period are explained in section 5.1. Section 5.2 discusses the 

specification of variable measurements for each of the hypothesised variables used in 

this study. The research design is outlined in Section 5.3 where the models are 

developed, and the regression techniques for data modelling are specified. Section 5.4 

presents the summary descriptive statistics relating to the design features of CEO 

equity-based compensation and all other hypothesised variables on which the 

empirical analysis is based. Section 5.5 summaries the chapter.  

 

5.1 Data, sample selection and test period 

The original sample consists of the Australian top 300 companies listed on the 

Australian Securities Exchange (ASX) across a six-year period from 2010 to 2015.
24

 

Because some of the variables used in the study are lagged values, the data are 

collected starting in 2009. The top 300 companies are selected because they are more 

likely to grant equity-based compensation to their CEOs extensively.
25

 Finance-

related companies (industry sector groups including Banking, Insurance, Real Estate, 

and Diversified Financials) are excluded from the sample, because the demarcation 

between operating, investing, and financing activities are ambiguous for these firms 

                                                           
24

 The Australian top 300 companies were chosen based on the S&P/ASX 300 index as at Nov 2015. 

The S&P/ASX 300 is a market-capitalisation weighted and float-adjusted stock market index of 

Australian stocks listed on the Australian Securities Exchange from Standard & Poor’s. The index 

provides exposure to Australia’s large, mid and small-cap equities, consisting of all top 200 companies 

plus 100 smaller-cap companies that have market capitalisations’ above $100 million (AUD). The 

companies in the index are reviewed quarterly by Standard & Poor’s. 
25

 The combined market capitalisation of the S&P/ASX 300 companies represents about 85% (March 

2017) of Australia’s share market. 
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(Richardson, 2006). As well, the capital structure and reporting requirements of 

financial companies vary greatly from other companies, and their presence could 

distort the overall results.  

 

The main source of information for this study is the annual reports of all sample 

companies. The search of annual reports is conducted via the Connect 4 Annual 

Reports database which contains annual reports for all ASX listed companies. The 

CEO equity-based compensation and design features are obtained by manually 

searching from the Directors’ report or in any of the notes to the annual reports.
26

 

Financial information and firm characteristics are extracted from MorningStar 

DatAnalysis database. Corporate governance data and CEO characteristics are 

extracted from Securities Industry Research Centre of Asia-Pacific (SIRCA) 

Corporate Governance database, and any missing data are obtained by manually 

searching the annual reports. Observations with missing values for any of the test 

variables have been excluded from analysis. All test variables are winsorised at the 1st 

and 99th percentile to avoid the potential effect of outliers. The final sample is an 

unbalanced data set of 1205 firm-year observations (2089 grant-level observations) 

associated with 238 unique firms.
27

 The sample selection procedure is presented in 

Table 5.1.  

 

 

                                                           
26

 Appendix C contains an example of a part of a compensation report regarding the CEO equity grants 

and related details. 
27

 Grant-level observations represent information when firms grant several tranches of equity awards in 

a given year. In certain circumstances, equity-based compensation is granted with more than one 

instalment (namely ‘tranche’). These tranches may vest progressively over the vesting period, or they 

may contain different performance targets.  
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Table 5.1: Summary of sample selection procedures 

  Firm-year Grant-level 

Original observations 1800 2950 

Less:   

Financials 384 549 

Missing values 211 312 

Final sample 1205 2089 

 
This table presents the sample selection procedures of this study. Companies from financials industry 

groups are eliminated due to their unique capital structure and reporting requirements. Excluding the 

missing values, the final sample consists of 1205 firm-year observations representing 238 firms that 

grant equity-based compensation to CEOs. The final grant-level sample consists of 2089 equity grants 

(tranches) to take into account for the circumstances when firm awards more than one grant (tranche) 

of equity in a given year. 

 

Table 5.2 reports the distribution of the firm-year sample by year and by industry. 

Panel A presents the year distribution of the sample over the period 2010-2015, as at 

the beginning of the year. The number of firm-year observations (from the full sample) 

increases steadily throughout the test period. Among 1205 firm-year observations, 

there are 897 firm-years with equity-based compensation granted to CEOs. The use of 

CEO equity-based compensation also increases steadily over the test period. While 

the use of share options has declined (from 49.2% to 17.6% in the equity sample) year 

by year, share rights have become more favoured and increase substantially from 36 

observations in 2010 (30.0% in the equity sample) to 105 observations in 2015 (63.6% 

in the equity sample). Observations that use restricted shares account for a 

comparatively smaller amount of the equity sample with only 75 observations (8.4% 

in the equity sample), which are distributed evenly over the years. Among the 

Australian top 300 firms, share rights dominate other types of equity awards in 

structuring CEO compensation. Last, there are 90 firm-year observations (about ten 

percent of the sample) employing more than one type of CEO equity grant. For 

example, in some firm-years, CEOs may receive both share options and share rights, 

or any other combination of two equity awards. Appendix B provides three figures 
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showing the trends of the use of each of CEO equity-based compensation (share 

options, share rights, and restricted shares), the average of CEO vesting duration, and 

the use of CEO performance hurdles, over the test period.   

 

In Panel B, the firm-year sample is shown by industry classification that is based on 

the two-digit Global Industry Classification Standard (GICS) code. In the full sample 

column, the majority of the observations are in the Materials (22.7%), and Consumer 

Discretionary (22.2%) industry sectors and the minority are in the Telecommunication 

Services (3.7%) and Utilities (2%) industry sectors. The distribution of firm-year 

observations with equity grants among industry sectors broadly aligns with that of the 

full sample. However, the proportions of equity observations to total firm years show 

that equity observations are mostly distributed in the Energy industry (88.9%) and 

lastly in the Utilities (50%) industry sector. In a subsample of share options, the 

Industrials industry sector has most of the observations, while Consumer Staples and 

Utilities industry sectors have the least. The use of share rights is dominated by 

Materials, followed by the Consumer Discretionary industry sectors. While 75 firm-

year observations have restricted shares only, the majority is found in the Consumer 

Discretionary and none in the Utilities industry sector. Regarding the firm-years with 

combination equity awards, Materials industry sector has occupied the most of 

observations, which is probably due to the large proportion of observations in that 

specific industry sector. The industry distribution of the sample indicates that the 

sample firms are from a wide range of industries, which reduces the concern with 

sample clustering.  
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Table 5.2: Distribution of firm-year sample by year and industry 

Panel A: Year distribution of sample over the period 2010-2015 

Year Full sample Equity sample Share options Share rights Restricted shares Equity 

Comb. 

  N % N %  N %  N %  N %  N %  

2010 186 15.4 120 64.5 59 49.2 36 30.0 10 8.3 15 12.5 

2011 194 16.1 139 71.6 61 43.9 51 36.7 10 7.2 17 12.2 

2012 201 16.7 150 74.6 52 34.7 74 49.3 11 7.3 13 8.7 

2013 204 16.9 159 77.9 42 26.4 90 56.6 12 7.5 15 9.4 

2014 207 17.2 164 79.2 32 19.5 101 61.6 17 10.4 14 8.5 

2015 213 17.7 165 77.5 29 17.6 105 63.6 15 9.1 16 9.7 

Total 1205 100.0 897 74.4 275 30.7 457 50.9 75 8.4 90 10.0 

 

Panel B: Industry distribution of sample using the two-digit GICS code 

GICS Full sample Equity 

sample 

Share 

options 

Share 

rights 

Restricted 

shares 

Equity 

Comb. 

  N % N %  N %  N %  N %  N %  

10 108 9.0 96 88.9 28 29.2 46 47.9 3 3.1 19 19.8 

15 273 22.7 208 76.2 60 28.8 104 50.0 14 6.7 30 14.4 

20 195 16.2 164 84.1 61 37.2 79 48.2 12 7.3 12 7.3 

25 267 22.2 192 71.9 60 31.3 103 53.6 28 14.6 1 0.5 

30 85 7.1 61 71.8 5 8.2 47 77.0 5 8.2 4 6.6 

35 123 10.2 82 66.7 32 39.0 32 39.0 3 3.7 15 18.3 

45 86 7.1 58 67.4 17 29.3 32 55.2 5 8.6 4 6.9 

50 44 3.7 24 54.5 8 33.3 8 33.3 5 20.8 3 12.5 

55 24 2.0 12 50.0 4 33.3 6 50.0 0 0.0 2 16.7 

Total 1205 100.0 897 74.4 275 30.7 457 50.9 75 8.4 90 10.0 

 

Definitions:   

Equity sample Number of firm-years where a firm grants equity-based compensation to CEOs (% 

refers to the percentage of equity observations in full sample) 

Share options Number of firm-years where a firm grants only CEO share options (% refers to the 

percentage of option-years to total equity observations) 

Share rights Number of firm-years where a firm grants only CEO share rights (% refers to the 

percentage of right-years to total equity observations) 

Restricted shares Number of firm-years where a firm grants only CEO restricted shares (% refers to 

the percentage of share-years to total equity observations) 

Equity comb. Number of firm-years where a firm grants more than one type of equity (% refers 

to the percentage of equity combinations to total equity observations) 

 
This table presents the distribution of firm-year sample by year and industry. Panel A presents the year 

distribution of sample over the period 2010-2015. Panel B presents the distribution of firm-year sample 

by industry. The Global Industry Classification Standard (GICS) two-digit codes represent industry 

sectors: 10 (Energy), 15 (Materials), 20 (Industrials), 25 (Consumer Discretionary), 30 (Consumer 

Staples), 35 (Health Care), 40 (Financials are excluded in this study), 45 (Information Technology), 50 

(Telecommunication Services), and 55 (Utilities). The table displays not only the distribution of the full 

sample in each year and industry, but also how each equity component is distributed in the respective 

subsamples. The count ‘N’ columns show the number of observations. The percentage ‘%’ columns 

show the proportion of observations in the full sample or equity sample.  
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5.2 Discussion and definition of key variables 

This section describes the measurements of key variables used in this study. The 

variables relating to the design of CEO equity-based compensation are firstly 

discussed, followed by the variables used to estimate the investment efficiency, and 

the control variables including firm characteristics, and other financial attributes. 

Appendix A provides a full table for the definition of each variable. 

 

5.2.1 CEO equity-based compensation variables 

As an investigation of the design of CEO equity-based compensation represents the 

main research objective of this study, the following test variables are constructed and 

adopted in the analysis. These variables may serve as interaction variables or 

independent variables in the research models. The use of CEO equity-based 

compensation (CEO Equity dummy) measures whether firms grant equity-based 

compensation to their CEOs in a given year. This variable is constructed as an 

indicator variable that equals one if the firm grants CEO equity-based compensation, 

and zero otherwise. The extent of use of equity-based compensation (CEO Equity 

weight) measures the percentage of equity-based compensation to total CEO 

compensation. The higher (lower) percentage of equity-based compensation to total 

CEO compensation indicates that the firm places more (less) weight on the use of 

equity incentives. It is expected that the use of equity-based compensation for CEOs 

as well as the more weight placed on equity incentives have a positive influence on 

investment efficiency.  

 

To further investigate the structure of equity-based compensation granted to CEOs, 

some variables are constructed to measure the use of each equity component in the 
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total CEO compensation. The extent of use of CEO share options (CEO Share options) 

measures the percentage of share options to total CEO compensation if the firm solely 

grants share options. Similarly, the use of CEO share rights (CEO Share rights) is the 

percentage of share rights to total CEO compensation if the firm solely grants share 

rights. Moreover, the use of CEO restricted shares (CEO Restricted shares) is the 

percentage of restricted shares to total CEO compensation if the firm solely grants 

restricted shares. Typically, firms that grant more than one type of equity payment 

disclose a combined amount of dollar values for the total equity-based compensation. 

Thus, another variable is adopted to assess the use of a combination of CEO equity 

payments (CEO Equity comb.), which is the percentage of combined equity payments 

to total CEO compensation. It is expected that the use of CEO share options solely has 

a stronger influence on investment efficiency, rather than other settings of equity 

payments. 

   

In terms of measuring horizon incentives derived from equity-based compensation, 

the following variable is constructed to indicate the general length of the vesting term. 

Gopalan et al. (2014) develop the proxy of vesting duration to quantify short- or long-

term horizon incentives, which is computed by the vesting periods of different equity 

pay components. Their analysis confirms that the duration measure is more strongly 

correlated with executive behaviour than previous coarser measures. A firm may issue 

more than one grant of equity-based compensation in a year or issue one grant that is 

settled progressively in several instalments. This study adopts the vesting duration 

(Vesting duration) as the primary measure to reflect the length of the equity time-

vesting horizon, which is calculated as the weighted average vesting period in a given 
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year (Cadman et al., 2013; Qu et al., 2016).
28

 It is expected that a longer vesting 

duration could reduce myopic behaviour by managers and promote better investment 

decisions. 

 

To further explore whether the vesting schedule is designed to provide a horizon 

incentive with a gradually vesting feature, a dummy variable for graded vesting 

(Graded vesting) takes the value of one if the equity grant vests gradually with several 

instalments over the vesting period, and zero otherwise (Cadman et al., 2013).
29

 In 

prior literature, the other types of equity-based compensation that vest entirely at one 

time are referred to as cliff vesting or non-graded vesting equity grants (Brandes et al., 

2003; Edmans et al., 2013). A graded-vesting schedule provides managers with 

incentives to exert effort continuously during the vesting period by receiving payouts 

progressively, which could address the short-termism problem more effectively. It is 

expected that a graded-vesting schedule has a positive effect on investment efficiency.  

 

In addition, some variables are constructed to measure the performance incentives 

derived from the performance-vesting conditions of CEO equity-based compensation. 

The propensity to use performance hurdles (Use hurdle) is measured by an indicator 

variable, which takes the value of one if any performance hurdle (accounting, market, 

or other hurdles) is employed during the year, and zero otherwise (Bettis et al., 2010). 

The adoption of a performance hurdle in CEO equity-based compensation is for 

enhancing the association between pay and performance, and thus to encourage 

managerial effort to improve firm performance (Conyon and Murphy, 2000; Brisley, 

                                                           
28

 The original vesting period (Vesting period) of each equity grant measures the time it takes for an 

entire equity grant to vest. This variable is used in the additional analysis as a robustness test. 
29

 The variable ‘graded vesting’ is contrast to the variable ‘cliff vesting’ (Cliff vesting), which is 

defined as an indicator variable equal to one if the equity grant vests entirely at one time, and zero 

otherwise. The variable, cliff vesting, is used in the additional analysis as a robustness test. 
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2006; Carter et al., 2009). However, more recently, the utility of performance-vesting 

conditions in CEO compensation contract is the subject of debate. In particular, it may 

encourage managerial opportunism that reduces shareholder value (Healy, 1985; 

Gaver et al., 1995; Buck et al., 2003; Jensen, 2003). It is expected that the propensity 

to use performance hurdles can influence managers’ choices in making the investment 

and financing decisions.  

 

To specifically investigate the design of CEO performance hurdles, an indicator 

variable of a relative hurdle (Relative hurdle) equals one if the equity grant is attached 

with a relative performance hurdle, and zero otherwise. A relative performance hurdle 

strengthens the effect of managerial risk-taking and leads to significant alignment 

between value creation and management equity payouts (Lazear and Rosen, 1981; 

Holmstrom, 1982; Nalebuff and Stiglitz, 1983; Hannan et al., 2008). Thus it is 

expected that the use of relative performance increases the efficiency of investment. 

 

5.2.2 Variables to estimate investment efficiency 

In perfect capital markets, a firm’s capital expenditure should be independent of its 

internally generated cash flows (Modigliani and Miller, 1958). However, when it is 

costly to raise external finance, firms may invest using internally generated cash flows, 

and thus an investment-cash flow sensitivity is expected (Hubbard, 1997). It has been 

demonstrated in the prior literature that the sensitivity of investment expenditure to 

cash flow impairs the investment efficiency of the firm (Hadlock, 1998; Pawlina and 

Renneboog, 2005; Aggarwal and Samwick, 2006). In relation to investment-related 

agency problems, the sensitivity of investment to cash flow may indicate 
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overinvestment (Jensen, 1986; Stulz, 1990) or underinvestment (Hirshleifer and 

Thakor, 1992; Aggarwal and Samwick, 2006) problems. 

 

This study incorporates the standard investment-cash flow model (Hubbard, 1997). 

The dependent variable, investment expenditure (Investment), is defined as capital 

expenditure. Capital expenditure is measured as the payment for the purchase of plant, 

property and equipment in a firm-year.
30

 The independent variable, cash flow (CF) is 

net operating cash flow (operating inflows minus outflows) minus common and 

preferred dividends payment, as at the year beginning. Both variables are standardised 

by the beginning-of-period net fixed assets (K), which is defined as the value of 

property, plant and equipment net of accumulated depreciation. A positive 

relationship between investment expenditure and cash flow represents investment 

distortions that impair the efficiency of firm investment decisions. 

 

The compensation variables discussed (in subsection 5.2.1) are multiplied by cash 

flow (CF) individually to produce the interaction terms for testing the hypotheses. It is 

expected that the design of CEO equity-based compensation has a moderating effect 

on the investment-cash flow sensitivity. Furthermore, it is essential to control for 

other proxy variables that have potential effects on firm investment expenditures. The 

following variables have been associated with different levels of investment-cash flow 

sensitivity in the previous literature. 

 

Firm size (Size) is the most widely used control variable in the investment and agency 

literature. Previous studies report ambiguous evidence about the relation between firm 

                                                           
30

 Capital expenditure can be found from the cash flow statement (under ‘Cash Flows from Investing 

Activities) in annual reports. 
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size and investment (Myers and Majluf, 1984; Kadapakkam et al., 1998). Smaller 

firms are expected to face higher hurdles (such as high borrowing costs and difficulty 

to access external funds) when raising capital. However, some studies also find that 

larger firms with a more dispersed ownership structure are associated with a higher 

likelihood of agency problems of free cash flow and a greater flexibility in investment 

timing (Vogt, 1994). Firm size is measured as the natural logarithm of total assets.  

 

For similar reasons, firm age (Firm age) is also expected to influence the sensitivity of 

investment to cash flow. Younger firms may face a wider wedge between the costs of 

external and internal capital due to the difficulty in attracting external funds, while 

they are also expected to have higher growth opportunities which lead them to invest 

more (Hovakimian, 2009). Firm age is measured as the natural logarithm of the 

number of years since the firm has been listed on the ASX.  

 

Market-to-book ratio (MTB) is expected to affect firm investment as a proxy for 

growth opportunities (Opler et al., 1999). This variable may have a positive or 

negative effect on investment-cash flow sensitivity. In particular, to the extent that the 

market-to-book ratio reflects future investment opportunities, firms with higher 

market-to-book ratios are expected to be in greater need of financing (Hovakimian, 

2009). On the other hand, a higher market-to-book ratio may also imply lower hurdles 

to access capital markets (Graham and Harvey, 2001; Baker et al., 2003). The market-

to-book ratio is defined as the ratio of market capitalisation to net assets. Sales growth 

(Sales growth), as another proxy for growth opportunities, is expected to affect firm 

investment levels (Hovakimian, 2009). It is defined as the change in sales from the 

previous year’s level, divided by the previous year’s sales.  
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Financial slack (Slack) is used as a measure of internal liquidity which may directly 

affect firm investment. It reflects the firm’s ability to finance projects without 

accessing the capital markets (Kaplan and Zingales, 1997). Previous studies found 

that a firm’s cash balance can encourage overinvestment or underinvestment in a 

number of occasions. In particular, firms with ample cash holdings and low leverage 

are more likely to overinvest in projects, as these firms are not liquidity constrained in 

terms of spending cash to take on desired projects (Jensen, 1986; Kaplan and Zingales, 

1997; Myers, 1977; Opler et al., 1999). Further, from an agency perspective, firms 

with large cash holdings are more likely to face agency problems and consequently 

lead to overinvestment behaviour (Blanchard et al., 1994; Jensen, 1986). Alternatively, 

firms with less cash holdings are more likely to be financially constrained and to 

underinvest (Opler et al., 1999). Financial slack is measured as the sum of cash and 

marketable securities, standardised by total assets (Cleary, 1999; Hovakimian, 2009). 

 

Leverage (Leverage) may directly affect firm investment expenditures. There is also 

inconclusive evidence on the influence of leverage on investment-cash flow 

sensitivity. As argued by Lang et al. (1996), leverage could reduce the amount of cash 

that can be used for investment. Jensen and Meckling (1976) and Myers (1977) argue 

that excess leverage may also impair a firm’s ability to raise additional capital. In 

addition, Jensen and Meckling (1979) find managers of highly levered firms tend to 

overinvest and choose risky projects due to their limited liability. However, high 

leverage may also be interpreted as high debt capacity and lower financial constraints 

that can curb overinvestment. In this study, leverage is measured by dividing total 

liabilities by total assets.  
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Dividend payout (Dividend), as one of the most widely used proxy variables for the 

level of financial constraints, is also associated with firm investment. Specifically, 

firms with lower dividend payouts have been traditionally considered as more 

liquidity constrained and they are found to have higher cash flow sensitivity 

(Hovakimian, 2009). On the other hand, firms paying lower dividends are more likely 

to have higher growth opportunities and, therefore, are likely to invest more. Dividend 

payout is measured by cash dividends paid divided by net income.  

 

Asset tangibility (Tangibility) is another potential determinant of investment-cash 

flow sensitivity (Hovakimian, 2009). Firms with the lower tangibility of assets are 

more likely to have difficulties borrowing. For instance, they are more likely to face 

information asymmetries with outside investor consequently leading to higher costs of 

raising capital. Tangible assets sustain external financing because such assets mitigate 

contractibility problems, and tangibility increases the collateral value of their assets 

that can be captured by creditors in default states (Almeida and Campello, 2007). 

Asset tangibility is measured as the book value of a firm’s net fixed assets to total 

assets.  

 

5.3 Specification of research models 

This research study has three research questions: (1) Do firms that grant CEO equity-

based compensation invest more efficiently than the other firms? (2) How do firms 

design the CEO time-vesting conditions of CEO equity-based compensation to reduce 

investment-related agency problems? (3) How do firms design CEO performance-

vesting conditions of CEO equity-based compensation to reduce investment-related 
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agency problems? This study adopts the ordinary least squares (OLS) regression 

analysis based on the standard investment-cash flow model. To account for the 

possibility that investment may be financed with cash flows from the previous fiscal 

year, the independent and control variables are lagged values. In other words, this 

model uses year t data to predict year t+1’s investment efficiency. The analysis is 

designed to test the moderating effect of the design features of CEO equity-based 

compensation on the investment-cash flow sensitivity. Since the data set contains both 

cross-sectional and time-series observations, a panel data methodology for an 

unbalanced dataset is employed.  

 

The base regression model (excluding control variables) shows the initial effect of 

various design features of CEO equity-based compensation on the standard 

investment-cash flow model. The independent variable, cash flow (CF), is expected to 

be positively and significantly related to investment expenditures (Investment), 

indicating the existence of investment-related agency problems. The base model is 

presented as follows: 

 

Investmenti,t+1/Ki,t = β0 + β1(CF/K)i,t + β2DESIGNi,t + β3 DESIGNi,t • (CF/K)i,t + 

εi,t…………………………………………………………………………………….Equation (1) 

 

Where Investment is investment expenditure (capital expenditure), computed as total 

capital expenditure in fixed assets, scaled by beginning-of-year net fixed assets (K). 

CF is net operating cash flow minus common and preferred dividends payment, 

scaled by beginning-of-year net fixed assets. DESIGN represents all equity-based 

compensation design variables: (1) CEO Equity dummy is measured as an indicator 
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variable that equals one if the firm grants CEO equity-based compensation, and zero 

otherwise. (2) CEO Equity weight is measured as the percentage of equity-based 

compensation to total CEO compensation. (3) CEO Share options is measured as the 

percentage of share options to total CEO compensation if the firm solely grants share 

options. (4) CEO Share rights is measured as the percentage of share rights to total 

CEO compensation if the firm solely grants share rights. (5) CEO Restricted shares is 

measured as the percentage of restricted shares to total CEO compensation if the firm 

solely grants restricted shares. (6) CEO Equity comb. is measured as the percentage of 

combined equity payments to total CEO compensation. (7) Vest duration is measured 

as the weighted average vesting period of equity grants in a given year. (8) Graded 

vesting is measured as an indicator variable that equals one if the equity grant vests 

gradually with several instalments over the vesting period, and zero otherwise. (9) 

Use hurdle is measured as an indicator variable that equals one if the equity grant is 

attached to any performance hurdles, and zero otherwise. (10) Relative hurdle is 

measured as an indicator variable that equals one if the equity grant is attached with a 

relative performance hurdle, and zero otherwise. All variables are defined in 

Appendix A. 

 

Built on the base model, the extended regression model is developed to take into 

account the other influential factors (control variables) in regard to the firm and 

financial characteristics. It is predicted that the extended model will provide 

consistent results for investment-cash flow sensitivity as suggested in the base model, 

taking into consideration the various control variables. This study predicts that the 

interaction variables between compensation design variables and cash flow have a 

negative/positive influence on the sensitivity of investment to cash flow. Thus, the 
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coefficients of the interaction variables between equity-based compensation design 

and cash flow are predicted to be significantly negative/positive, implying that firms 

can strategically design CEO equity-based compensation to enhance investment 

efficiency effectively. The regression is estimated with fixed industry (αi) and year (αt) 

effects and standard errors (εi,t) adjusted for heteroskedasticity. In addition, the study 

allows for clustering of standard errors within firms in the regressions (Rogers, 1994). 

The extended empirical regression model for the testing of hypotheses is presented as 

follows: 

 

Investmenti,t+1/Ki,t = β0 + β1(CF/K)i,t + β2DESIGNi,t + β3 DESIGNi,t • (CF/K)i,t + 

β3Sizei,t + β4Firm agei,t + β5MTBi,t + β6Sales growthi,t + β7Slacki,t + β8Leveragei,t + 

β9Dividendi,t + β10Tangibilityi,t + αi +αt + εi,t………………………………….Equation (2) 

 

Where Investment, CF, and  DESIGN variables are defined in Equation (1). Size is 

measured as the natural logarithm of total assets. Firm age is measured as the natural 

logarithm of the number of years since the firm has been listed on the ASX. MTB is 

measured as the ratio of market capitalisation to net assets. Sales growth is measured 

as the change in sales from the previous year’s level, divided by the previous year’s 

sales. Slack is measured as the sum of cash and marketable securities, scaled by total 

assets. Leverage is measured as the ratio of total liabilities to total assets. Dividend is 

measured as the cash dividends paid divided by net income. Tangibility is measured 

as the ratio of the book value of a firm’s net fixed assets to total assets. All variables 

are defined in Appendix A. 
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5.4 Descriptive statistics and correlations 

This section presents and discusses the descriptive summary statistics for the design 

features of CEO equity-based compensation in Australia, as well as the descriptive 

statistics relating to all the influential variables on which the empirical analysis is 

based. 

 

Table 5.3 reports details on the use of CEO equity-based compensation for the sample 

over the period 2010-2015. Among the full sample of this study (1205 firm years, 

referred to in Table 5.2), 897 firm-years have used CEO equity-based compensation 

(approximately 74.43%). The first test variable used in the regression analysis is 

constructed as CEO Equity dummy to indicate whether the firm uses CEO equity-

based compensation in a given year. The extent of use of equity-based compensation 

is measured by CEO Equity weight, which is the proportion of total equity-based 

payments to total compensation granted to CEOs. Thus, on average, the equity-based 

compensation is about 24.8% of the total compensation granted to CEOs, which is 

considerably less usage of CEO equity pay as compared to the US (Kang et al., 2006). 

The extent of use of equity-based compensation varies significantly from a minimum 

of 0.02% to a maximum of 93.50%, while the sample median is 21.64% that is 

slightly less than the sample mean.  

 

Looking at the compensation structure, the average decomposition of CEO equity-

based compensation is as follows: 275 firm years have only share options (about 

30.66% of total equity years), 457 firm years have only share rights (about 50.95%), 

75 firm years have only restricted shares (about 8.36%), 40 firm years have both share 

rights and restricted shares (about 4.46%), 41 firm years have both share options and 
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share rights (about 4.57%), and 9 firm years have both share options and restricted 

shares (about 1%).
31

 Therefore, in the sample, share rights are presented as the most 

significant component of CEO equity-based compensation in the sample firms, 

followed by share options, while restricted shares are the least favoured equity-based 

compensation. Specifically, on average, firms grant CEOs $465,503 of share options, 

$721,297 of share rights, and $1,118,794 of restricted shares. Although there are only 

a limited number of firms that use restricted shares, the average value of grants of 

restricted shares is higher than those of share options and share rights.  

 

Table 5.3: The use of equity-based compensation summary statistics 

  N Mean Std.Dev. Min 25th Pctile. Median 75th Pctile. Max 

CEO Equity weight 897 24.80 17.87 0.02 12.48 21.64 33.94 93.50 

CEO Share options 275 465,503 721,310 95 50,491 218,244 494,925 5,445,343 

CEO Share rights 457 721,297 1,040,966 4,926 179,564 383,486 804,808 11,559,587 

CEO Restricted shares 75 1,118,794 1,581,469 28,805 273,134 497,500 1,445,608 9,996,558 

Rights & Shares 40 2,025,212 1,628,022 39,583 1,137,630 1,705,111 2,281,196 7,734,171 

Options & Rights 41 1,693,825 1,421,845 33,455 626,205 1,357,334 2,840,212 6,855,231 

Options & Shares 9 1,205,460 1,577,415 14,092 59,234 1,124,717 1,674,000 4,970,000 

 

Definitions:   

CEO Equity weight The percentage of total equity-based compensation to total CEO 

compensation 

CEO Share options Reported dollar values of CEO share options 

CEO Share rights Reported dollar values of CEO share rights 

CEO Restricted shares Reported dollar values of CEO restricted shares 

Rights & Shares Reported combined dollar values of share rights and restricted shares 

Options & Rights Reported combined dollar values of share options and share rights 

Options & Shares Reported combined dollar values of share options and restricted shares 

 
This table presents summary statistics for the structure and the amount of equity-based compensation 

granted to CEOs over the period 2010 to 2015. The reported dollar values of equity components are 

collected from executive remuneration table in annual reports. The dollar value disclosed is the portion 

of the fair value of equity awards recognised as an expense in each reporting period, adjusted for the 

reassessment of estimated vesting outcomes of those equity awards.  

 

 

                                                           
31

 Typically, if firms in Australia grant more than one type of equity-based compensation, they do not 

disclose the value of each equity component separately in the compensation table; rather they report a 

combined value of equity-based compensation. 
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Table 5.4 reports details of the time-vesting conditions of CEO equity-based 

compensation for the sample. The summary statistics are presented separately to show 

the differences between share options, share rights and restricted shares. Panel A 

displays the distribution of the CEO equity vesting schedule. In a subsample of share 

options, the vesting period (based on the tranche sample), the length of the period 

over which the equity completely vests, ranges from zero to six years, with a mean 

(median) of approximately 2.4 (2.7) years. The vesting duration, measured by the 

weighted average vesting period in a firm-year, shows similar findings. On average, 

the first tranche of an option grant vests approximately 1.9 years and the last tranche 

vests approximately 2.7 years after the grant date. The average number of tranches on 

which a portion of the grant vests is 2.3 tranches and the median is 2.0 tranches.  

 

For comparison, the vesting period (vesting duration) of share rights is 2.7 (2.8) years 

on average, and the median is 3.0 (3.0) years. The vesting length of the first tranche is 

2.5 years while the last tranche vests in 2.9 years. On average, share rights are granted 

in 1.7 tranches, and the median of the subsample is just 1.0 tranche (this is referred to 

cliff vesting pattern). In the subsample of restricted shares, the average vesting period 

and the vesting duration are 1.9 and 1.7 years with the median of 2.0 years. The first 

tranche of the restricted share grants vests in 1.4 years and the last tranche vests in 1.9 

years on average. The average (median) number of tranches for restricted shares is 1.6 

(2.0 tranches). Therefore, comparing three types of equity components, CEO share 

rights typically vest in a more extended horizon than share options, however, 

restricted shares usually have a shorter vesting horizon. Share options are granted with 

more tranches than the other two equity grants.  
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Panel B displays the distribution of equity vesting patterns. In certain circumstances, 

equity grants may vest entirely at one time at the end of the vesting time, which is the 

cliff vesting pattern. In contrast, the other CEO equity-based compensation is granted 

in several instalments (or tranches) and becomes partially vested in increasing 

amounts over the vesting period. This is referred to as the graded vesting pattern. 

Besides, among the graded-vesting equity grants, some of them may vest in several 

instalments with an equal number of grants over the vesting period, which is the 

equal-vesting pattern. The remaining equity grants vest irregularly over time, because 

within the vesting period, the CEO may receive unequal equity tranches. For example, 

assuming the equity grant has a three-year vesting period, the CEO may receive only 

ten percent of the total equity grant in the first year, twenty percent in the second year, 

and seventy percent in the last year when the equity is close to vesting.  

 

The table shows that about 57.8% of share option grants are cliff vesting at one time, 

and the rest vest progressively in several grants. There are also 29.2% of share option 

grants that vest equally during the vesting period. In the subsample of share options, 

only 20.6% of the sample vest early within one year, while about 42.2% of the sample 

vest in longer terms. As for share rights, a large proportion of the sample (74.8%) are 

cliff-vesting grants and a small proportion (25.2%) are graded-vesting grants. Also, 

21.6% of share rights have an equal vesting feature. Only a few share rights (4.5%) 

vest early within one year, and 27.9% of the sample vest longer than the industry 

median. Moreover, while restricted shares account for a considerably small 

component of equity-based compensation, a large proportion of restricted shares are 

cliff vesting (about 69.9%). The percentage of equal-vesting restricted shares to total 

restricted shares is 20.2% of the sample. There are about one-third of restricted shares 
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that are early vesting (33.1%), and another one-third are long-vesting grants (32.3%). 

To conclude, cliff vesting grants are the most common in equity-based compensation, 

while a small proportion of equity grants vest equally in several tranches during the 

vesting periods. Among three equity components, there are only a few share rights 

that vest early, however, about one-third of restricted shares vest early within one year.  

 

In panel C, the summary statistics describe the percentages of the equity grants that 

vest at yearly intervals. For CEO share options, about 39.1% on average of option 

grants vest by their third anniversary, followed by grants that vest in year two (20.9%), 

then in year four (16.9%), and there are only 0.9% of share option grants that vest 

beyond year five. For comparison, most of the CEO share rights vest in year 3 (74%), 

and a small proportion of share rights vest in other year intervals. Additionally, a 

quarter of CEO restricted shares (25%) vest immediately at the grant date, about two-

thirds of the subsample vest in years three or four, and there is no restricted share 

vesting beyond five years. The statistics indicate that a significant proportion of equity 

grants vest over approximately three years, and share options and share rights are 

commonly designed with longer vesting periods as compared to restricted shares. 

Overall, the findings suggest significant variation in the vesting patterns of equity-

based compensation in Australia.  
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Table 5.4: Equity-based compensation time-vesting conditions summary statistics 

Panel A: Distribution of equity vesting schedule 

  N Mean Std.Dev Min 25th Pctile Median 75th Pctile Max 

CEO Share options 
        

         
Vesting period 742 2.4 1.3 0.0 1.5 2.7 3.0 6.0 

Vesting duration 325 2.3 1.2 0.0 1.5 2.5 3.0 5.3 

Vesting of first tranche 325 1.9 1.2 0.0 1.0 2.0 3.0 5.0 

Vesting of last tranche 325 2.7 1.4 0.0 2.0 3.0 3.0 6.0 

Tranches No 325 2.3 1.8 1.0 1.0 2.0 3.0 13.0 

CEO Share rights 
        

         
Vesting period 897 2.7 0.9 0.0 2.3 3.0 3.0 5.8 

Vesting duration 538 2.8 0.8 0.0 2.5 3.0 3.0 5.8 

Vesting of first tranche 538 2.5 0.9 0.0 2.3 2.9 3.0 5.8 

Vesting of last tranche 538 2.9 0.8 0.0 2.5 3.0 3.0 5.8 

Tranches No 538 1.7 0.9 1.0 1.0 1.0 2.0 7.0 

CEO Restricted shares 
        

         
Vesting period 199 1.9 1.2 0.0 1.0 2.0 3.0 4.7 

Vesting duration 124 1.7 1.2 0.0 0.0 2.0 3.0 4.4 

Vesting of first tranche 124 1.4 1.1 0.0 0.0 1.5 2.0 4.0 

Vesting of last tranche 124 1.9 1.3 0.0 0.0 2.0 3.0 4.7 

Tranches No 124 1.6 0.8 1.0 1.0 1.0 2.0 4.0 

 

Definitions:   

Vesting period The time it takes for an entire equity grant to vest 

Vesting duration The weighted average vesting period of the annual equity grants 

Vesting of first tranche The vesting period of the first tranche in the annual equity grants 

Vesting of last tranche The vesting period of the last tranche in the annual equity grants 

Tranches No The number of tranches of the annual equity grants 
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Table 5.4: Equity-based compensation time-vesting conditions summary statistics 

(cont.) 

Panel B: Distribution of equity vesting patterns 

  N Yes % of total 

CEO Share options 
   

    
Cliff vesting 325 188 57.8 

Graded vesting 325 137 42.2 

Equal vesting 325 95 29.2 

Early vesting 325 67 20.6 

Long vesting 325 137 42.2 

CEO Share rights 
   

    
Cliff vesting 538 406 74.8 

Graded vesting 538 132 25.2 

Equal vesting 538 116 21.6 

Early vesting 538 24 4.5 

Long vesting 538 150 27.9 

CEO Restricted shares 
   

    
Cliff vesting 124 89 69.9 

Graded vesting 124 35 30.1 

Equal vesting 124 25 20.2 

Early vesting 124 41 33.1 

Long vesting 124 40 32.3 

 

Definitions:   

Cliff vesting An indicator variable equal to 1 if the equity grant vests entirely at one time, and 0 

otherwise 

Graded vesting An indicator variable equal to 1 if the equity grant vests gradually over the vesting 

period, and 0 otherwise 

Equal vesting An indicator variable equal to 1 if the equity grant vests in equal instalments over 

the vesting period, and 0 otherwise 

Early vesting An indicator variable equal to 1 if the equity grant vests within one year, and 0 

otherwise 

Long vesting An indicator variable equal to 1 if the vesting duration of the equity grant is longer 

than the industry median, and 0 otherwise 
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Table 5.4: Equity-based compensation time-vesting conditions summary statistics 

(cont.) 

Panel C: Fraction of equity grants that vest at yearly intervals  

  N Yes % of total 

CEO Share options 
   

    
Vest immediately 325 42 12.9 

Vest in year 1 325 25 7.7 

Vest in year 2 325 68 20.9 

Vest in year 3 325 127 39.1 

Vest in year 4 325 55 16.9 

Vest in year 5 325 5 1.5 

Vest beyond 5 years 325 3 0.9 

CEO Share rights 
   

    
Vest immediately 538 2 0.4 

Vest in year 1 538 22 4.1 

Vest in year 2 538 41 7.6 

Vest in year 3 538 398 74.0 

Vest in year 4 538 50 9.3 

Vest in year 5 538 24 4.5 

Vest beyond 5 years 538 1 0.2 

CEO Restricted shares 
   

    
Vest immediately 124 31 25.0 

Vest in year 1 124 10 8.1 

Vest in year 2 124 41 33.1 

Vest in year 3 124 36 29.0 

Vest in year 4 124 4 3.2 

Vest in year 5 124 2 1.6 

Vest beyond 5 years 124 0 0.0 

 

Definitions:   

Vest immediately Percentage of the equity grants vest immediately at the grant date to total 

equity grants 

Vest in year 1 Percentage of the equity grants vest within one year after the grant date to total 

equity grants 

Vest in year 2 Percentage of the equity grants vest in between one and two years to total 

equity grants 

Vest in year 3 Percentage of the equity grants vest in between two and three years to total 

equity grants 

Vest in year 4 Percentage of the equity grants vest in between three and four years to total 

equity grants 

Vest in year 5 Percentage of the equity grants vest in between four and five years to total 

equity grants 

Vest beyond 5 years Percentage of the equity grants vest in more than five years to total equity 

grants 

 
This table presents summary statistics for the distribution of time-vesting conditions of equity-based compensation. 

Panel A displays the details of the distribution of equity vesting schedule. The vesting period is computed using 

the grant-level sample, while vesting duration, vesting of the first tranche, vesting of the last tranche, and tranches 

number are computed using the firm-year sample. Panel B displays the details of the distribution of equity vesting 

patterns, including cliff vesting, graded vesting, equal vesting, early vesting, and long vesting. Panel C shows the 

fraction of equity grants vesting after the grant date in each year interval. 
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Table 5.5 displays the summary statistics for the design of performance-vesting 

conditions of CEO equity-based compensation. Panel A provides the distribution of 

CEO equity-based compensation by the type of performance hurdles used. In the 

subsample of CEO share options, more than half of the share option grants have 

adopted performance hurdles as their vesting conditions (56.6%). Among 

performance-vested share options, the use of a market-based hurdle as the sole target 

is relatively common (36.4%). About 27.2% of performance-vested option grants 

adopt only an accounting-based hurdle, while about one-third of share options have a 

combination of both accounting and market-based hurdles. In addition, there are only 

2.2% of share option grants with non-financial performance hurdles solely, or 

combined with market-based hurdles (1.1%). There are also 21.2% of performance-

vested option grants including re-testing provisions that allow the achievement of 

performance conditions to be re-evaluated in subsequent years if they are not achieved 

in the initial vesting period. This is a relatively relaxed mechanism to test the 

achievement of the performance target, which is measured as an indicator variable 

that equals one if the equity grant is allowed to be re-tested on the next (or second-

next) anniversary when performance hurdles are not met, and zero otherwise. 

 

For comparison, almost all of the CEO share rights have adopted performance hurdles 

(94.4%) in the sample. The average proportion of accounting-based performance 

rights and market-based performance rights is 11.6% and 35%, respectively. While a 

combination of both accounting- and market-based hurdles is the most popular among 

performance-vested share rights (44.7%), the remainder of the subsample adopts other 

non-financial performance hurdles. There are also a quarter of performance-vested 

share rights with a re-testing feature. In the subsample of restricted shares, about 60.5% 
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of the sample are performance-vested grants. The use of both accounting- and market-

based performance hurdles are the most popular (32%), followed by accounting-based 

hurdles solely (26.7%), and then market-based hurdles solely (22.7%). As compared 

to share options and share rights, the use of non-financial (other) performance hurdles 

is slightly greater, with 8% of restricted shares using these. About 10.7% of 

performance-vested share rights are re-tested in subsequent periods. In sum, 

performance-based vesting conditions are extensively used in the sample. While 

market-based hurdles are more frequently used than accounting-based hurdles, a 

considerable proportion of equity grants are attached to both accounting- and market-

based hurdles. Also, there are only a few equity grants that contain other non-financial 

performance hurdles. 

 

In Panel B, the details of the distribution of specific performance measures are 

provided. For three types of CEO equity grants (share options, share rights, and 

restricted shares), the distribution of performance measures is quite similar. Within 

the accounting-based hurdle category, earnings per share (EPS) is the most popular 

performance hurdle. Other earnings-related performance measures (such as return on 

assets, return on equity) are also included in performance vesting conditions for a 

certain amount of equity grants. Other accounting-based measures like profit margin, 

cash flow, and sales-related measures are rarely used in equity grant vesting 

conditions. In particular, the accounting-based measures adopted for share options are 

primarily based on EPS (89.2%), followed by ROE (4.5%) and other earnings-related 

measures (5.4%), and only one firm-year observation has a profit margin hurdle 

(0.9%). The performance hurdles for share rights are mostly based on EPS hurdles 

(75.8%), some earnings-related measures (9.3%) and ROE (8.9%), and a few profit 
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margins (3%), cash flow (1.7%) and sales (1.3%) related measures. Restricted shares 

have mostly EPS (39.2%) and other earnings-related performance measures (21.6%), 

as well as some profit margins (17.6%) and cash flow (13.7%) measures.  

 

In terms of market-based performance hurdles of CEO equity-based compensation, 

there are typically three share market measures including total shareholder return 

(TSR), share price growth, and share price performance relative to an S&P index. In 

share options, the market hurdles are mostly based on TSR (76.9%), followed by 

share price growth (21.5%), and S&P index (1.5%). Share rights have a similar 

distribution of performance measures with 97.9% TSR, 1.6% share price growth, and 

0.5% S&P index. Restricted share grants have used only two performance measures, 

which are TSR (90.5%) and share price growth (9.5%). Moreover, there are only a 

small proportion of equity grants that employ other non-financial performance 

measures. Non-financial performance measures are typically categorised as 

operational measures, individual performance, customer related, and debt related 

measures. Such performance measures used in share options are mostly operational 

measures (83.3%) and individual performance measures (16.7%). Share rights in the 

sample are usually based on operational measures (71.2%), with a few on other non-

financial measures. The non-performance hurdles for restricted shares are mostly 

based on operational measures (60%), with none for debt-related measures.  

 

Panel C provides the distribution of equity grants that use absolute or relative 

performance hurdles. The design of performance-vesting conditions that are measured 

on an absolute or relative basis can influence managers’ incentives in taking risks. 

When the performance hurdle is measured on an absolute basis, firms specify an 
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improvement rate or performance level that requires managers to meet or beat an 

inflation-adjusted performance growth target. Other equity grants may be based on 

relative hurdles when firms identify a market index or comparator group for 

performance evaluation and require managers to meet a company-defined benchmark.  

Among performance-vested share option grants, about 35.7% of the subsample have 

an absolute performance hurdle with specified hurdle rates, while another 32% of 

option grants have a relative hurdle compared to peer performance of an industry 

group. The remaining equity grants are vague in describing the exact performance 

measures used. For comparison, about 51.3% of share rights are attached with 

absolute performance hurdles, and about 75.8% of share rights rely on relative 

performance hurdles. Thus, about 20% (75.8% subtracts 51.3%) of total share right 

grants use both types of performance hurdles. Additionally, for restricted shares, the 

performance hurdles are distributed in both absolute hurdles (41.6%) and relative 

hurdles (49.6%). 

 

To sum up, for CEO share option grants, firms measure the performance on an 

absolute basis more frequently than on a relative basis. However, for CEO share rights 

and restricted shares, firms rely on relative hurdles more than absolute hurdles. More 

specifically, in the full sample, the absolute performance hurdles are commonly 

accounting-based hurdles (more than 70%), while the relative performance hurdles are 

commonly market-based hurdles (more than 90%). Furthermore, the descriptions of 

share options performance hurdles contain very vague information, which is due to 

relatively less usage of both absolute (35.7%) and relative hurdles (32%).  
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Table 5.5: Equity-based compensation performance-vesting conditions summary 

statistics 

Panel A: Distribution of equity grants that use performance hurdles 

  N Yes % of total 

CEO Share options 
   

Use hurdle 325 184 56.6 

    Accounting hurdle 184 50 27.2 

    Market hurdle 184 67 36.4 

    Other hurdle 184 4 2.2 

    Accounting & market 184 61 33.2 

    Market & Other 184 2 1.1 

    Accounting & Other 184 0 0.0 

    Re-testing 184 39 21.2 

CEO Share rights 
   

    
Use hurdle 538 508 94.4 

    Accounting hurdle 508 59 11.6 

    Market hurdle 508 178 35.0 

    Other hurdle 508 6 1.2 

    Accounting & market 508 227 44.7 

    Market & Other 508 22 4.3 

    Accounting & Other 508 16 3.1 

    Re-testing 508 127 25.0 

CEO Restricted shares 
   

    
Use hurdle 124 75 60.5 

    Accounting hurdle 75 20 26.7 

    Market hurdle 75 17 22.7 

    Other hurdle 75 6 8.0 

    Accounting & market 75 24 32.0 

    Market & Other 75 1 1.3 

    Accounting & Other 75 7 9.3 

    Re-testing 75 8 10.7 

 

Definitions:   

Use hurdle An indicator variable equal to 1 if the equity grant is attached with any 

performance hurdles, and 0 otherwise 

Accounting hurdle An indicator variable equal to 1 if the equity grant is attached with an 

accounting-based hurdle only, and 0 otherwise 

Market hurdle An indicator variable equal to 1 if the equity grant is attached with a market-

based hurdle only, and 0 otherwise 

Other hurdle An indicator variable equal to 1 if the equity grant is attached with a non-

financial performance hurdle only, and 0 otherwise 

Accounting & 

market 

An indicator variable equal to 1 if the equity grant is attached with both 

accounting- and market-based hurdles, and 0 otherwise 

Market & Other An indicator variable equal to 1 if the equity grant is attached with both market 

and non-financial hurdles, and 0 otherwise 

Accounting & Other An indicator variable equal to 1 if the equity grant is attached with both 

accounting and non-financial hurdles, and 0 otherwise 

Re-testing An indicator variable equal to 1 if the equity grant is allowed to be re-tested on 

the next (or second-next) anniversary when performance hurdles are not met. 
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Table 5.5: Equity-based compensation performance-vesting conditions summary 

statistics (cont.) 

Panel B: Distribution of equity grants that use accounting, market and other 

measures 

 Hurdles CEO Share options CEO Share rights CEO Restricted shares 

  N Yes % of total N Yes 
% of 

total 
N Yes % of total 

Accounting hurdles 
   

  
 

  
   

   
  

  
  

   
EPS 111 99 89.2 302 229 75.8 51 20 39.2 

Earnings-related 111 6 5.4 302 28 9.3 51 11 21.6 

ROE 111 5 4.5 302 27 8.9 51 4 7.8 

Profit margin 111 1 0.9 302 9 3.0 51 9 17.6 

Cash flow - - - 302 5 1.7 51 7 13.7 

Sales - - - 302 4 1.3 - - - 

Market hurdles                   

   
  

  
  

   
TSR 130 100 76.9 427 418 97.9 42 38 90.5 

Share price growth 130 28 21.5 427 7 1.6 42 4 9.5 

S&P index 130 2 1.5 427 2 0.5 - - - 

Other hurdles 
  

  
  

  
   

   
  

  
  

   
Operational 6 5 83.3 52 37 71.2 15 9 60.0 

Individual performance 6 1 16.7 52 7 13.5 15 5 33.3 

Customer-related - - - 52 6 11.5 15 1 6.7 

Debt related - - - 52 2 3.8 - - - 

 

Definitions:   

Accounting hurdles  

    EPS Earnings per share 

    Earnings-related Other earnings-related hurdles include earnings before income tax, return 

on assets, return on capital, and return on investment 

    ROE Return on equity 

    Profit margin Profit-related hurdles include profit before tax, and net profit after tax 

    Cash flow Cash flow related hurdles include free cash flows 

    Sales Sales related measures include revenue growth, and revenue per share 

  

Market hurdles  

    TSR Total shareholder return 

    Share price growth Performance hurdle to increase share price 

    S&P index Performance hurdle related to share price performance relative to S&P 

index 

  

Other hurdles  

    Operational Operational non-financial hurdle, e.g., safety improvement 

    Individual performance Individual performance criteria 

    Customer-related Customer satisfaction 

    Debt related Debt-related non-financial hurdle 
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Table 5.5: Equity-based compensation performance-vesting conditions summary 

statistics (cont.) 

Panel C: Distribution of equity grants that use absolute/relative performance hurdles 

  N Yes % of total 

CEO Share options 
   

    
Absolute hurdle 325 116 35.7 

    Absolute accounting 116 91 78.4 

    Absolute market 116 25 21.6 

Relative hurdle 325 104 32.0 

    Relative accounting 104 6 5.8 

    Relative market 104 98 94.2 

CEO Share rights 
   

    
Absolute hurdle 538 276 51.3 

    Absolute accounting 276 252 91.3 

    Absolute market 276 24 8.7 

Relative hurdle 538 408 75.8 

    Relative accounting 408 13 3.2 

    Relative market 408 395 96.8 

CEO Restricted shares 
   

    
Absolute hurdle 125 52 41.6 

    Absolute accounting 52 36 69.2 

    Absolute market 52 16 30.8 

Relative hurdle 125 62 49.6 

    Relative accounting 62 5 8.1 

    Relative market 62 57 91.9 

 

Definitions:   

Absolute hurdle An indicator variable equal to 1 if the equity grant is attached with an absolute 

performance hurdle, and 0 otherwise 

Absolute accounting An indicator variable equal to 1 if the equity grant is attached with absolute 

accounting-based hurdles, and 0 otherwise 

Absolute market An indicator variable equal to 1 if the equity grant is attached with absolute 

market-based hurdles, and 0 otherwise 

Relative hurdle An indicator variable equal to 1 if the equity grant is attached with a relative 

performance hurdle, and 0 otherwise 

Relative accounting An indicator variable equal to 1 if the equity grant is attached with relative 

accounting-based hurdles, and 0 otherwise 

Relative market An indicator variable equal to 1 if the equity grant is attached with relative 

market-based hurdles, and 0 otherwise 

 
This table presents summary statistics for the distribution of performance-vesting conditions of CEO 

equity-based compensation. Panel A displays the details of the distribution of equity grants with 

performance hurdles in three main categories, including accounting-based, market-based, and other 

non-financial hurdles. Panel B displays the details of the distribution of each category of performance 

hurdles. Panel C displays the details of the distribution of two types (absolute and relative) of 

performance hurdles in accounting-based and market-based hurdle categories. 
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Table 5.6 presents the results of the independent t-tests that compare the mean of CEO 

equity-based compensation attributes from subsamples. The univariate t-tests are 

conducted on three dichotomous variables relating to firm size, growth opportunities, 

and compliance with regulations (Remuneration Amendment Act in 2011). The t-tests 

are based on the full sample including CEO share options, share rights and restricted 

shares. In the first set of tests on firm size, the sample is divided into two subsamples 

depending on the size of the total assets of the firm. Firms that have total assets 

greater than the industry median are considered to be larger firms, and the remainder 

are regarded as smaller firms. The results show that larger firms are more likely to (1) 

grant equity-based compensation to their CEOs as compared to smaller firms (t-stat = 

-2.47, significant at the 5% level); (2) place a greater weight on equity-based 

compensation (t-stat = -3.63, significant at the 1% level); (3) design a longer vesting 

duration for equity pay (t-stat = -10.74, significant at the 1% level); (4) use less early 

vesting mechanisms (t-stat = 8.75, significant at the 1% level) but more long-term 

vesting mechanisms (t-stat = -8.58, significant at the 1% level); (5) adopt performance 

hurdles in equity-based compensation (t-stat = -11.97, significant at the 1% level); (6) 

adopt either accounting, market, or both hurdles (t-stat = -8.13, -11.77, -9.21, 

respectively, significant at the 1% level); (7) measure performance on a relative basis 

(t-stat = -11.77, significant at the 1% level); and (8) adopt a re-testing mechanism (t-

stat = -8.07, significant at the 1% level). 

 

In the second set of t-tests, firm-years are divided based on the level of growth 

opportunities of the firm. Firms that have higher than the industry median market-to-

book ratios are in the higher growth subsample, while the other firms are in the lower 

growth subsample. The table shows how the growth opportunities for firms are 
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associated with the design of equity-based compensation. The findings show that high 

growth firms are (1) more likely to grant equity-based compensation to CEOs (t-stat = 

-1.70, significant at the 10% level); (2) are more likely to grant higher-level equity-

based compensation (t-stat = -3.00, significant at the 1% level); (3) are less likely to 

include  long-term vesting horizons for equity payments (t-stat = 1.85, significant at 

the 10% level); (4) are more likely to adopt an early vesting mechanism (t-stat = -2.03, 

significant at the 5% level); and (5) are more likely to use a graded vesting schedule 

(t-stat = -2.80, significant at the 1% level). In terms of the design of performance 

hurdles, the higher the growth opportunities of the firm, the less likely that they use (6) 

performance hurdles (t-stat = 3.18, significant at the 1% level), particularly (7) 

market-based hurdles (t-stat = 5.55, significant at the 1% level), and (8) a combination 

of both accounting- and market-based hurdles (t-stat = 2.55, significant at the 5% 

level). These firms are also less likely to use (9) relative performance hurdles (t-stat = 

5.51, significant at the 1% level), and (10) re-testing mechanisms (t-stat = 3.19, 

significant at the 1% level). 

 

Compliance with the legislation, the Corporations Amendment (Improving 

Accountability on Director and Executive Remuneration) Act 2011 (the Remuneration 

Amendment Act), has empowered shareholder ‘say on pay’, which is also expected to 

influence the design of executive compensation. The Remuneration Amendment Act 

is likely to influence CEO compensation policies as it would be expected that firms 

would amend and implement compensation policies to address shareholder concerns 

(Martin and Thomas, 2005; Conyon and Sadler, 2010; Clarkson et al., 2011). From 

the independent t-tests on legislation compliance, it shows that after complying with 

the legislation, firms are more likely to (1) grant equity-based compensation to their 
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CEOs (t-stat = -3.49, significant at the 1% level); (2) adopt longer vesting durations 

(t-stat = -2.69, significant at the 1% level); and (3) use less early vesting mechanisms 

(t-stat = 3.03, significant at the 1% level). Furthermore, after complying with the 

legislation, firms are more likely to (4) employ performance hurdles in CEO equity-

based compensation (t-stat = -5.10, significant at the 1% level); include (5) 

accounting-based hurdles (t-stat = -3.56, significant at the 1% level); (6) market-based 

hurdles (t-stat = -4.07, significant at the 1% level); and (7) a combination of two 

hurdles (t-stat = -4.16, significant at the 1% level); and (8) the hurdles are more likely 

to be designed as relative hurdles (t-stat = -3.67, significant at the 1% level). However, 

after compliance, (9) firms are less likely to use re-testing mechanisms for 

performance hurdles (t-stat = 2.50, significant at the 5% level). 
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Table 5.6: Independent t-test: The mean of equity-based compensation attributes from subsamples 

Variable Firm size Growth opportunities Compliance 

 Mean Diff t-stat Mean Diff t-stat Mean Diff t-stat 

  Small Large     Low High     Before After     

CEO Equity dummy 0.71 0.78 -0.06 -2.47** 0.72 0.77 -0.04 -1.70* 0.70 0.78 -0.09 -3.49*** 

CEO Equity weight 21.68 25.77 -4.09 -3.63*** 22.03 25.42 -3.39 -3.00*** 22.80 24.42 -1.61 -1.41 

Vesting duration 1.88 2.67 -0.78 -10.74*** 2.35 2.20 0.14 1.85* 2.15 2.36 -0.21 -2.69*** 

Early vesting 0.27 0.06 0.21 8.75*** 0.14 0.19 -0.05 -2.03** 0.21 0.13 0.08 3.03*** 

Long vesting 0.34 0.61 -0.28 -8.58*** 0.47 0.48 -0.01 -0.44 0.45 0.49 -0.04 -1.19 

Graded vesting 0.35 0.30 1.60 1.60 0.28 0.36 -0.09 -2.80*** 0.33 0.32 0.01 0.39 

Equal vesting 0.28 0.23 0.05 1.55 0.27 0.24 0.02 0.82 0.25 0.25 0.00 0.02 

Use hurdle 0.63 0.93 -0.31 -11.97*** 0.82 0.74 0.09 3.18*** 0.70 0.84 -0.14 -5.10*** 

Accounting hurdle 0.35 0.62 -0.26 -8.13*** 0.49 0.49 0.00 -0.04 0.42 0.54 -0.12 -3.56*** 

Market hurdle 0.46 0.81 -0.35 -11.77*** 0.72 0.54 0.18 5.55*** 0.56 0.69 -0.13 -4.07*** 

Accounting & market 0.20 0.47 -0.28 -9.21*** 0.38 0.30 0.08 2.55** 0.26 0.39 -0.13 -4.16*** 

Relative hurdle 0.38 0.74 -0.36 -11.55*** 0.65 0.47 0.18 5.51*** 0.49 0.61 -0.12 -3.67*** 

Re-testing 0.08 0.28 -0.20 -8.07*** 0.22 0.14 0.08 3.19*** 0.22 0.15 0.06 2.50** 
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Table 5.6: Independent t-test: The mean of equity-based compensation attributes from subsamples (cont.) 

Definitions:   

CEO Equity dummy An indicator variable equal to 1 if the equity grant vests entirely at one time, and 0 otherwise 

CEO Equity weight The percentage of equity-based compensation to total CEO compensation 

Vesting duration The weighted average vesting period of the annual equity grants 

Early vesting An indicator variable equal to 1 if the equity grant vests within one year, and 0 otherwise 

Long vesting An indicator variable equal to 1 if the vesting duration of the equity grant is longer than the industry median, and 0 otherwise 

Graded vesting An indicator variable equal to 1 if the equity grant vests gradually over the vesting period, and 0 otherwise 

Equal vesting An indicator variable equal to 1 if the equity grant vests in equal instalments over the vesting period, and 0 otherwise 

Use hurdle An indicator variable equal to 1 if the equity grant is attached with any performance hurdles, and 0 otherwise 

Accounting hurdle An indicator variable equal to 1 if the equity grant is attached with an accounting-based hurdle only, and 0 otherwise 

Market hurdle An indicator variable equal to 1 if the equity grant is attached with a market-based hurdle only, and 0 otherwise 

Accounting & market An indicator variable equal to 1 if the equity grant is attached with both accounting- and market-based hurdles, and 0 otherwise 

Relative hurdle An indicator variable equal to 1 if the equity grant is attached with a relative performance hurdle, and 0 otherwise 

Re-testing An indicator variable equal to 1 if the equity grant is allowed to be re-tested on the next (or second-next) anniversary when 

performance hurdles are not met, and 0 otherwise 

Firm size Natural logarithm of total assets 

Growth opportunities Market-to-book ratio, the ratio of market capitalisation to total equity 

Compliance An indicator variable equal to 1 if the firm’s financial results are published after 1 July 2011, and 0 otherwise 

 
This table presents independent t-tests for main equity-based compensation attributes based on the full sample. The independent t-tests are conducted on the variables relating 

to firm size, growth opportunities, and compliance with the Remuneration Amendment Act 2011. Specifically, firm-years in the ‘small’ firm size subsample if the size of the 

firm is smaller than or equal to industry median; and in the ‘large’ subsample if the size of the firm is larger than industry median. Firm-years in the ‘low’ growth 

opportunities subsample if the market-to-book ratio of the firm is lower than or equal to industry median; and in the ‘high’ subsample if the market-to-book ratio of the firm is 

higher than industry median. And firm-years in the ‘before’ subsample if the firm’s financial results are released before the Remuneration Amendment Act that came into 

effect on 1 July 2011; and in the ‘after’ subsample if the firm’s financial results are released after 1 July 2011. The table compares the mean of compensation attributes from 

‘small’ and ‘large’ subsamples, ‘low’ and ‘high’ growth subsamples, and ‘before’ and ‘after’ the Remuneration Amendment Act (2011) subsamples. ***, **, * indicate 

statistical significance at the 1%, 5%, or 10% level, respectively. 
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Table 5.7 contains summary statistics for all regression variables other than equity-

based compensation variables. The mean (median) indicates that investment 

expenditure averaged 10% (5%) of beginning-of-period net fixed assets. The mean 

and median values of the cash flow are 10% and 9% of total assets, respectively. This 

indicates that over the six-year sample period, the average sample firms generate 

enough cash flow to fund capital spending. The table also shows summary statistics 

for the control variables. The sample covers a range of large listed companies, with a 

mean logarithm of total assets of 20.73.
32

 The mean (median) logarithm of firm age is 

2.53 (2.56).
33

 On average, sample companies have total cash of 14% of total assets. 

The average (median) dividend ratio is 4% (3%) of net income. In terms of growth 

opportunities, sample companies have a mean (median) market-to-book ratio of 2.8 

(1.85). The companies have increased sales revenue on average by 26% in each year. 

Further, sample companies have on average total liabilities of 43% of their assets, and 

total net fixed assets of 28% of assets. The statistics indicate substantial variation in 

these variables, confirming their potential importance in providing adequate controls.  

 

 

 

 

 

 

 

 

 

                                                           
32

 The actual mean value of total assets is $5,121,752,458 for the sample. 
33

 The actual mean value of firm age is 18.54 years for the sample. 
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Table 5.7: Summary statistics for regression variables 

Variable Mean Std.Dev Min 25th Pctile Median 75th Pctile Max 

Investment/K 0.10 0.16 0.00 0.03 0.05 0.11 0.97 

CF/K 0.10 0.13 -0.50 0.05 0.09 0.14 0.49 

Size 20.73 1.89 12.98 19.53 20.73 22.03 25.80 

Firm age 2.53 0.98 -0.69 1.98 2.56 3.21 4.15 

Slack 0.14 0.16 0.00 0.04 0.08 0.17 0.79 

Dividend 0.04 0.05 0.00 0.00 0.03 0.05 0.24 

MTB 2.80 2.71 0.29 1.09 1.85 3.47 15.42 

Sales growth 0.26 0.95 -0.49 -0.01 0.06 0.21 7.29 

Leverage 0.43 0.18 0.04 0.30 0.45 0.55 0.86 

Tangibility 0.28 0.23 0.00 0.06 0.25 0.46 0.84 

 

Definitions:   

Investment/K Capital expenditure (the payment for purchase of plant, property, and equipment), 

scaled by net fixed assets 

CF/K Net operating cash flow minus common and preferred dividends payment, scaled by 

net fixed assets 

Size Natural logarithm of total assets 

Firm age Natural logarithm of the number of years since the firm has been listed on ASX 

Slack The sum of cash and marketable securities deflated by total assets 

Dividend cash dividends paid divided by net income 

MTB Market-to-book ratio, the ratio of market capitalisation to net assets 

Sales growth The change in sales from the previous year’s level, divided by the previous year’s 

sales 

Leverage Total liabilities divided by total assets 

Tangibility The book value of a firm’s net fixed assets divided by total assets 

 
This table presents summary statistics for all other regression variables, except CEO equity-based 

compensation variables being described in previous tables.  
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Table 5.8 presents the matrix of Pearson correlations between test variables. 

Investment expenditure (Investment/K) is correlated with most of the independent and 

control variables, as expected from previous literature. While not all compensation-

related variables are correlated with investment expenditure, this study aims to 

demonstrate the moderating effect of equity design on investment-cash flow 

sensitivity. In particular, investment expenditure is significantly related to cash flow 

(CF/K), which is consistent with the existence of investment-related agency problems. 

Firm size is associated with all of the test variables. In summary, although significant 

relationships are existing between some of the independent and control variables, the 

highest correlation is 51% (between firm size and the use of performance hurdles). 

Therefore, multicollinearity does not appear to be an issue in the models.  

 



131 

 

Table 5.8: Pearson correlation matrix for regression variables 

   Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

1 CEO Equity weight 1.00                   

2 CEO Share options 0.40** 1.00                  

3 CEO Share rights 0.34** -0.36** 1.00                 

4 CEO Restricted shares 0.18** -0.11** -0.19** 1.00                

5 CEO Equity comb. 0.33** -0.14** -0.24** -0.07* 1.00               

6 Vesting duration -0.01 -0.21** 0.24** -0.15** 0.06 1.00              

7 Graded vesting 0.04 0.14** 0.05 -0.14** -0.08* 0.03 1.00             

8 Use hurdle 0.03 -0.27** 0.25** -0.10** 0.12** 0.49** -0.07* 1.00            

9 Relative hurdle 0.13** -0.10** 0.20** -0.11** 0.11** 0.21** -0.04 0.28** 1.00           

10 Investment/K 0.12** 0.26** -0.05 -0.04 -0.05 -0.17** 0.10** -0.29** 0.02 1.00          

11 CF/K -0.01 -0.09 0.09 -0.01 -0.02 0.21** 0.06 0.11** 0.06 0.020** 1.00         

12 Size 0.19** -0.23** 0.21** 0.10** 0.20** 0.40** -0.12** 0.51** 0.20** -0.26** 0.13** 1.00        

13 Firm age 0.15** -0.12** 0.11** -0.02 0.23** 0.22** -0.04 0.23** 0.18** -0.05 0.03 0.42** 1.00       

14 Slack 0.00 0.22** -0.12** -0.08* -0.04 -0.27** 0.13** -0.43** -0.08* 0.33** -0.08* -0.54** -0.19** 1.00      

15 Dividend -0.05** 0.01** -0.03 -0.01 -0.03 0.15** 0.08* 0.04 -0.04 -0.18** 0.45** -0.10** -0.04 0.02 1.00     

16 MTB 0.12 0.13** -0.08* 0.01 0.10** -0.02 0.07* -0.14** -0.11** 0.09** 0.17** -0.32** -0.06 0.38** 0.46** 1.00    

17 Sales growth -0.02 0.07* -0.06 0.01 -0.05 -0.12** 0.04 -0.18** 0.00 0.13** 0.07** -0.15** -0.08* 0.14** -0.12** 0.01 1.00   

18 Leverage 0.00 -0.13** -0.01 0.09** 0.11** 0.18** -0.05 0.31** -0.08* -0.25** 0.10** 0.36** 0.09** -0.38** 0.08* 0.16** -0.11** 1.00  

19 Tangibility 0.22 -0.07* 0.17** 0.04 0.14** 0.14** -0.06* 0.19** 0.22** 0.14** 0.09** 0.43** 0.31** -0.28** -0.21** -0.17** 0.07* 0.16** 1.00 
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Table 5.8: Pearson correlation matrix for regression variables (cont.) 

Definitions:   

CEO Equity weight The percentage of total equity-based compensation to total CEO compensation 

CEO Share options The percentage of share options granted (solely) to total CEO compensation 

CEO Share rights The percentage of share rights granted (solely) to total CEO compensation 

CEO Restricted shares The percentage of restricted shares granted (solely) to total CEO compensation 

CEO Equity comb. The percentage of combined equity payments to total CEO compensation 

Vesting duration The weighted average vesting period of the annual equity grants 

Graded vesting An indicator variable equal to 1 if the equity grant vests gradually over the vesting period, and 0 otherwise 

Use hurdle An indicator variable equal to 1 if the equity grant is attached with any performance hurdles, and 0 otherwise 

Relative hurdle An indicator variable equal to 1 if the equity grant is attached with a relative performance hurdle, and 0 otherwise 

Investment/K Capital expenditure (the payment for purchase of plant, property, and equipment), scaled by net fixed assets 

CF/K Net operating cash flow minus common and preferred dividends payment, scaled by net fixed assets 

Size Natural logarithm of total assets 

Firm age Natural logarithm of the number of years since the firm has been listed on ASX 

Slack The sum of cash and marketable securities deflated by total assets 

Dividend cash dividends paid divided by net income 

MTB Market-to-book ratio, the ratio of market capitalisation to net assets 

Sales growth The change in sales from the previous year’s level, divided by the previous year’s sales 

Leverage Total liabilities divided by total assets 

Tangibility The book value of a firm’s net fixed assets divided by total assets 

 
This table presents the Pearson correlation matrix for regression variables, including independent, dependent, and control variables. 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed).  
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5.5 Summary 

This chapter describes the planned research design, including the sample selection 

process, data collection methods and the hypothesis testing procedures employed in 

this study. It then provides a detailed discussion of regression variables and research 

models for the testing of the research objectives developed in the study. It also 

presents the descriptive statistics and correlation matrix for the test variables. The 

sample consists of 1205 firm-year observations across 238 Australian firms (from 

ASX 300) from 2009 to 2014. A set of ordinary least squares regression models are 

developed to estimate cross-sectional multivariate regression equations to test the 

hypotheses. The next chapter presents the regression results of the testing of all 

hypotheses. 
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Chapter 6: Empirical Results 

This chapter summarises the results obtained in the empirical work undertaken in this 

thesis to address the research questions relating to the design of CEO equity-based 

compensation. The primary objective of this study is to provide evidence of how firms 

design equity-based compensation for CEOs to improve the efficiency of investment 

decisions in an Australian setting. Section 6.1 provides a summary of the empirical 

results relating to research question one that investigates how the use of equity-based 

compensation motivates CEOs to make better investment decisions. Section 6.2 

provides results to address research question two on the relationships between time-

vesting conditions of CEO equity-based compensation and investment efficiency. 

Section 6.3 presents results on the third research question examining the design of 

CEO performance-vesting conditions and investment efficiency. Section 6.4 presents 

results from additional and robustness tests relating to the empirical procedures 

employed in this chapter. A summary of the chapter is provided in Section 6.5. 

 

6.1 Regression results for the use of equity-based compensation and investment 

efficiency 

Table 6.1 presents the empirical results for the testing of the base model, that is, the 

standard investment-cash flow model. Based on a full sample of 1205 firm-years, the 

model initially examines the association between cash flow and investment 

expenditure, controlling for firm and financial characteristics. The adjusted R
2
 of the 

model is 26.91 percent, which is comparable to prior research and suggests a 

reasonable fit (Hovakimian, 2009). The result shows that cash flow (CF/K) is 

positively associated with investment expenditure (Investment/K) (coefficient = 0.23, 

t-stat = 2.55), and is statistically significant at the 0.05 level. The finding indicates the 
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potential investment-related agency problem existing in Australia. Where CEOs’ 

interests are not perfectly aligned to those of shareholders, they are likely to engage in 

additional investments on projects that are beneficial from a management perspective 

rather than distributing the excess cash to shareholders. This leads to a positive 

investment-cash flow sensitivity (Modigliani and Miller, 1958; Grossman and Hart, 

1982; Jensen, 1986; Hadlock, 1998; Harford, 1999; Stein, 2003; Pawlina and 

Renneboog, 2005).  

 

In addition, the regression results for the control variables are broadly consistent with 

the findings in previous studies. Specifically, firm size (Size) is negatively associated 

with investment and is significant at the 0.01 level (coefficient = -0.02, t-stat = -4.17). 

This is relevant to the notion that smaller firms are likely to engage in more 

investment expenditures for developing (Kadapakkam et al., 1998). Financial slack 

(Slack) is positively and significantly associated with investment at the 0.05 level 

(coefficient = 0.16, t-stat = 2.41). As a measure of internal liquidity, firms with ample 

cash reserves can easily use cash to take on desired projects (Kaplan and Samwick, 

2006). As for the dividend payout (Dividend), the coefficient is negative and 

significant at the 0.01 level (coefficient = -0.94, t-stat = -4.99). Firms with a lower 

dividend payout are more likely to have higher growth opportunities and, therefore, 

are likely to invest more (Hovakimian, 2009). The market-to-book ratio (MTB) is 

positively and significantly associated with investment at the 0.05 level (coefficient = 

0.01, t-stat = 2.12), supporting the argument that higher growth opportunities lead to 

greater investment expenditures. The coefficient of leverage (Leverage) is found to be 

negative and significant at the 0.01 level (coefficient = -0.14, t-stat = -3.67), 

suggesting that high leverage may reduce the amount of cash that can be used for 
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investment (Lang et al., 1996). Lastly, asset tangibility (Tangibility) is positively 

associated with the investment expenditure and is significant at the 0.01 level 

(coefficient = 0.17, t-stat = 7.58). 

 

Table 6.1: Results from regression of the investment model (base model) 

Dependent Variable = Investment/Ki, t+1 

    Base Model 

Variable Predicted Sign Coefficient t-stat 

Intercept  0.48*** 4.69 

CF/K + 0.23** 2.55 

Size  -0.02*** -4.17 

Firm age  0.00 0.87 

Slack  0.16** 2.41 

Dividend  -0.94*** -4.99 

MTB  0.01** 2.12 

Sales growth 0.00 0.48 

Leverage  -0.14*** -3.67 

Tangibility 0.17*** 7.58 

Standard error cluster  Included  

No. of observations 1205   

Adjusted R
2
 26.91%   

***, **, * indicate statistical significance at the 1, 5, or 10 % level (2-tailed), respectively. 

 
This table presents the regression analysis results for the testing of the base model. The dependent 

variable, Investment/K, is measured as the current year capital expenditure (the payment for the 

purchase of plant, property, and equipment), scaled by net fixed assets as at the year beginning. The 

independent variable, CF/K, is measured as net operating cash flow minus common and preferred 

dividends payments, scaled by net fixed assets. The control variables are defined as follows: Size is 

measured as the natural logarithm of total assets; Firm age is measured as the natural logarithm of the 

number of years since the firm has been listed on the ASX; Slack is measured as the sum of cash and 

marketable securities deflated by total assets; Dividend is measured as cash dividends paid divided by 

net income; MTB is measured as market-to-book ratio, the ratio of market capitalisation to net assets; 

Sales growth is measured as the change in sales from the previous year’s level, divided by the previous 

year’s sales; Leverage is measured as total liabilities divided by total assets; and Tangibility is 

measured as the book value of a firm’s net fixed assets divided by total assets. 
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Table 6.2 reports the regression results for the full sample of 1205 firm-year 

observations throughout the test period 2010-2015. The main tests are conducted 

based on the standard investment-cash flow model with the interaction variables for 

the design features of CEO equity-based compensation, using an Ordinary Least 

Square (OLS) regression model. Due to space considerations, the estimates of 

industry or year fixed effects are not reported. Also, standard errors are adjusted for 

heteroskedasticity. Panel A presents results from testing hypotheses one and two 

regarding the association between the use of CEO equity-based compensation and 

investment efficiency. For two regression models in Panel A, the dependent variable, 

investment expenditure (Investment/K) is positively and significantly associated with 

cash flow (CF/K) at the 0.01 significance level (coefficient = 0.31, t-stat = 3.85 for H1; 

coefficient = 0.25, t-stat = 2.62 for H2), which is consistent with the results reported 

for the base model in Table 6.1.  

 

First, hypothesis one investigates whether the use of equity-based payments in CEO 

compensation influences the investment-cash flow sensitivity. Therefore, the primary 

coefficient of interest for the test is the interaction variable between the use of CEO 

equity-based compensation and cash flow (CEO Equity dummy•(CF/K)). In Column 

(H1), the coefficient of the moderator, CEO Equity dummy•(CF/K), is negative and 

statistically significant at the 0.01 level (coefficient = -0.22, t-stat = -4.12). The 

adjusted R
2
 of the model is 33.69 percent. The result suggests that, when firms grant 

equity-based compensation to their CEOs, the investment-related agency problem 

(indicated by high investment-cash flow sensitivity) is mitigated due to better 

incentive alignment between management and shareholders. Therefore, hypothesis 

one is supported. 
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Second, hypothesis two investigates how the extent of CEO equity-based 

compensation influences investment-cash flow sensitivity. The coefficient of interest 

is the interaction variable between the weight placed on equity payments in total CEO 

compensation and cash flow (CEO Equity weight•(CF/K)), where CEO Equity weight 

is measured as the percentage of total equity-based compensation to total CEO 

compensation. The column (H2) shows that the coefficient of the moderator (CEO 

Equity weight•(CF/K)) is also negative and statistically significant at the 0.05 level 

(coefficient = -0.01, t-stat = -2.19). The adjusted R
2
 of the model is 34.16 percent, 

being stronger than the model for hypothesis one. The result further confirms the 

importance of executive equity-based compensation, in particular, the CEO 

compensation in corporate investment, which is consistent with the argument that 

CEO compensation that is heavily weighted toward equity-based compensation could 

promote value-enhancing investments (Murphy, 1985; Jensen and Murphy, 1990). 

Accordingly, hypothesis two is supported. 

 

In Panel B, the study also examines the structure of CEO equity-based compensation 

and its influence on the sensitivity of investment to cash flow. To test hypothesis three, 

the analysis provides a comparison of the impact of CEO share options, share rights, 

restricted shares and equity combinations, respectively. The coefficients of interest are 

the interaction terms between the weight placed on each equity payment as well as 

equity combination (if a firm adopts more than one equity) in total CEO compensation 

and cash flow, which are CEO Share options•(CF/K), CEO Share rights•(CF/K), 

CEO Restricted shares•(CF/K), and CEO Equity comb•(CF/K). After controlling for 

firm and financial attributes, four regression models show various findings. More 

precisely, the Column H3 (a) reports the coefficient of the moderator, CEO Share 
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options•(CF/K), is negatively associated with investment expenditure and is 

significant at the 0.05 level (coefficient = -0.01, t-stat = -2.46).  

 

However, the Column H3 (b) and (c) show that the coefficients on the interaction 

terms for share rights and restricted shares, CEO Share rights•(CF/K) and CEO 

Restricted shares•(CF/K), are negative but insignificant. The Column H3 (d) in 

relation to the test of equity combination (CEO Equity comb•(CF/K)) shows a positive 

and insignificant coefficient. In addition, the value of R
2
 is the highest in the share 

option model with 35.06 percent. In sum, granting share options solely to CEOs 

significantly reduces the investment inefficiency reflected in investment-cash flow 

sensitivity. However, other designs of CEO equity-based compensation structure have 

no significant influence on the sensitivity. The findings support hypothesis three, and 

indicate that incorporating share options into managerial compensation for CEOs, as 

compared to other equity payments, can better motivate employees to invest in 

projects that are optimal from the shareholders’ perspective (Ittner et al., 2003; 

Williams and Rao, 2006). 
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Table 6.2: Results from regression of CEO equity-based compensation and investment 

efficiency 

Panel A: Regression results for the use of equity-based compensation 

Dependent Variable = Investment/Ki, t+1 

    H1 H2 

Variable Predicted Sign Coefficient t-stat Coefficient t-stat 

Intercept  0.46*** 4.12 0.50*** 4.37 

CEO Equity dummy +/- 0.05*** 3.37   

CEO Equity dummy•(CF/K) - -0.22*** -2.62   

CEO Equity weight +/-   0.00*** 2.74 

CEO Equity weight•(CF/K) -   -0.01** -2.19 

CF/K + 0.31*** 3.85 0.25*** 2.62 

Size  -0.02*** -4.50 -0.02*** -4.73 

Firm age  0.00 -1.21 0.00 -1.10 

Slack  0.16** 2.52 0.15** 2.35 

Dividend  -0.61*** -3.32 -0.56*** -3.17 

MTB  0.01* 1.87 0.01* 1.73 

Sales growth  0.00 0.49 0.00 0.53 

Leverage  -0.08** -2.08 -0.08** -1.98 

Tangibility  0.10*** 3.55 0.10*** 3.53 

Year dummy  Included  Included  

Industry dummy  Included  Included  

Standard error cluster   Included  Included  

No. of observations   1205   1205   

Adjusted R
2
   33.69%   34.16%   

***, **, * indicate statistical significance at the 1, 5, or 10% level (2-tailed), respectively. 
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Table 6.2: Results from regression of CEO equity-based compensation and investment efficiency (cont.) 

Panel B: Regression results for the structure of equity-based compensation 

Dependent Variable = Investment/Ki, t+1 

    H3 (a) H3 (b) H3 (c) H3 (d) 

Variable Predicted Sign Coefficient t-stat Coefficient t-stat Coefficient t-stat Coefficient t-stat 

Intercept  0.36** 2.58 0.40*** 2.73 0.41*** 2.74 0.39*** 2.61 

CEO Share options +/- 0.00*** 3.45       

CEO Share options •(CF/K) - -0.01** -2.46       

CEO Share rights +/-   0.00 -0.01     

CEO Share rights •(CF/K) -   0.00 -0.43     

CEO Restricted shares +/-     0.00 0.28   

CEO Restricted shares •(CF/K) -     0.00 -0.24   

CEO Equity comb +/-       0.00 -1.57 

CEO Equity comb •(CF/K) -       0.00 0.45 

CF/K + 0.23* 1.89 0.16 1.31 0.14 1.15 0.13 1.10 

Size  -0.02*** -3.18 -0.02*** -3.18 -0.02*** -3.11 -0.02*** -2.96 

Firm age  0.00 -1.59 0.00* -1.65 0.00* -1.70 0.00 -1.62 

Slack  0.19** 2.51 0.22*** 2.75 0.21*** 2.78 0.21*** 2.79 

Dividend  -0.51** -2.26 -0.53** -2.25 -0.52** -2.22 -0.54** -2.28 

MTB  0.00 1.17 0.00 1.27 0.00 1.23 0.01 1.41 

Sales growth  0.00 -0.05 0.00 -0.15 0.00 -0.09 0.00 -0.13 

Leverage  -0.05 -1.02 -0.06 -1.32 -0.06 -1.26 -0.06 -1.22 

Tangibility  0.11*** 3.73 0.12*** 3.64 0.12*** 3.49 0.12*** 3.47 

Year dummy  Included  Included  Included  Included  

Industry dummy  Included  Included  Included  Included  

Standard error cluster   Included  Included  Included  Included  

No. of observations   897   897   897   897   

Adjusted R
2
   35.06%   32.01%   31.88%   32.15%   

***, **, * indicate statistical significance at the 1, 5, or 10% level (2-tailed), respectively. 
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Table 6.2: Results from regression of CEO equity-based compensation and investment efficiency (cont.) 

This table presents the regression analysis results for the testing of hypotheses one, two and three. Panel A shows the propensity to grant CEO equity-based 

compensation (H1), and the weight of equity-based compensation placed on CEO compensation (H2) influence on the sensitivity of investment to cash flow. Panel B 

shows the influence of the design of CEO equity-based compensation structure, that is, the selection of equity types. In all regression models, the dependent variable 

is Investment/K, which is measured as the current year capital expenditure (the payment for the purchase of plant, property, and equipment), scaled by net fixed 

assets as at the year beginning. The other variables are defined as follows: CEO Equity dummy is an indicator variable equals 1 if the firm grants equity-based 

compensation to their CEOs in a given year, and 0 otherwise; CEO Equity dummy•(CF/K) is an interaction variable of CEO Equity dummy and CF/K; CEO Equity 

weight is measured as the percentage of total equity-based compensation to total CEO compensation; CEO Equity weight•(CF/K) is an interaction variable of CEO 

Equity weight and CF/K; CEO Share options is measured as the percentage of share options granted (solely) to total CEO compensation; CEO Share rights is 

measured as the percentage of share rights granted (solely) to total CEO compensation; CEO Restricted shares is measured as the percentage of restricted shares 

granted (solely) to total CEO compensation; CEO Equity comb is measured as the percentage of combined equity payments to total CEO compensation; CF/K is 

measured as net operating cash flow minus common and preferred dividends payment, scaled by net fixed assets; Size is measured as the natural logarithm of total 

assets; Firm age is measured as the natural logarithm of the number of years since the firm has been listed on the ASX; Slack is measured as the sum of cash and 

marketable securities deflated by total assets; Dividend is measured as cash dividends paid divided by net income; MTB is measured as market-to-book ratio, the 

ratio of market capitalisation to net assets; Sales growth is measured as the change in sales from the previous year’s level, divided by the previous year’s sales; 

Leverage is measured as total liabilities divided by total assets; and Tangibility is measured as the book value of a firm’s net fixed assets divided by total assets. 
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6.2 Regression results for the CEO time-vesting conditions and investment 

efficiency 

Table 6.3 reports the results of estimating the impact of the time-vesting conditions of 

CEO equity-based compensation on investment efficiency. To test hypothesis four, 

column H4 displays the regression results on the association between the length of the 

vesting duration and investment-cash flow sensitivity. The vesting duration is 

measured as the weighted average vesting period of the annual equity grants (Gopalan 

et al., 2014). The estimated coefficient on the vesting duration-cash flow interaction 

variable, Vesting duration•(CF/K), is negative and significant at the 0.01 level 

(coefficient = -0.15, t-stat = -2.59). The adjusted R
2
 of the model is 34.70 percent. The 

result is consistent with the prediction that longer time-vesting CEO equity 

compensation negatively influences the investment-cash flow sensitivity. In response 

to the investment-related agency problems due to the conflict of horizon, lengthened 

equity vesting terms can help mitigate managerial myopia, extend the effective life of 

equity incentives, and thus lead to actions that are advantageous in the long run 

(Bolton et al., 2006; Cadman and Sunder, 2014; Gopalan et al., 2014). Therefore, 

hypothesis four is supported. 

 

In column H5, the graded vesting schedule is tested to examine whether the CEO 

equity grant which vests gradually over the vesting period could influence investment 

efficiency. The graded vesting-cash flow interaction variable, Graded vesting•(CF/K)), 

is significantly and negatively related to investment expenditures at the 0.05 level 

(coefficient = -0.36, t-stat =-2.02), while the adjusted R
2
 of the model is 34.25 percent. 

As expected, the vesting schedule of CEO equity-based compensation can also impact 

investment behaviour. Making the executive equity grants vest progressively, rather 
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than vest entirely at one time (cliff vesting), allows the firm to more efficiently 

rebalance the manager’s risk-taking incentives and addresses the managerial myopia 

problem (Brisley, 2006; Bebchuk, 2009; Bhagat and Romano, 2010). Accordingly, the 

adoption of graded-vesting equity grants could encourage managers to invest more 

efficiently in the shareholders’ best interest. Therefore, hypothesis five is also 

supported.  
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Table 6.3: Results from regression of CEO time-vesting conditions and investment 

efficiency 

Dependent Variable = Investment/Ki, t+1 

    H4 H5 

Variable Predicted Sign Coefficient t-stat Coefficient t-stat 

Intercept  0.40*** 2.75 0.34*** 2.54 

Vesting duration +/- 0.01 1.59   

Vesting duration•(CF/K) - -0.15*** -2.59   

Graded vesting +/-   0.06*** 2.53 

Graded vesting•(CF/K) -   -0.36** -2.02 

CF/K + 0.36** 2.09 0.26*** 2.57 

Size  -0.02*** -3.27 -0.02*** -3.15 

Firm age  0.00 -1.61 0.00* -1.73 

Slack  0.24*** 3.03 0.23*** 3.13 

Dividend  -0.42* -1.83 -0.57*** -2.70 

MTB  0.01* 1.68 0.01* 1.63 

Sales growth  0.00 -0.35 0.00 0.05 

Leverage  -0.08* -1.67 -0.06 -1.29 

Tangibility  0.12*** 3.60 0.12*** 3.87 

Year dummy  Included  Included  

Industry dummy  Included  Included  

Standard error cluster   Included  Included  

No. of observations   897   897   

Adjusted R
2
   34.70%   34.25%   

***, **, * indicate statistical significance at the 1, 5, or 10% level (2-tailed), respectively. 

 
This table presents the regression analysis results for the testing of hypotheses four and five, which are 

related to the length of vesting duration and the graded vesting schedule. In all regression models, the 

dependent variable is Investment/K, which is measured as the current year capital expenditure (the 

payment for the purchase of plant, property, and equipment), scaled by net fixed assets as at the year 

beginning. The other variables are defined as follows: Vesting duration is measured as the weighted 

average vesting period of the annual equity grants; Vesting duration•(CF/K) is an interaction variable 

of Vesting duration and CF/K; Graded vesting is an indicator variable equal to 1 if the equity grant 

vests gradually over the vesting period, and 0 otherwise; Graded vesting•(CF/K) is an interaction 

variable of Vesting duration and CF/K; CF/K is measured as net operating cash flow minus common 

and preferred dividends payment, scaled by net fixed assets; Size is measured as the natural logarithm 

of total assets; Firm age is measured as the natural logarithm of the number of years since the firm has 

been listed on the ASX; Slack is measured as the sum of cash and marketable securities deflated by 

total assets; Dividend is measured as cash dividends paid divided by net income; MTB is measured as 

market-to-book ratio, the ratio of market capitalisation to net assets; Sales growth is measured as the 

change in sales from the previous year’s level, divided by the previous year’s sales; Leverage is 

measured as total liabilities divided by total assets; and Tangibility is measured as the book value of a 

firm’s net fixed assets divided by total assets. 
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6.3 Regression results for the CEO performance-vesting conditions and 

investment efficiency 

Table 6.4 reports the regression results of estimating the impact of the performance-

vesting conditions of CEO equity-based compensation on investment efficiency. 

Hypotheses six and seven are analysed in this subsection. First, hypothesis six 

investigates the relationship between the propensity to use performance hurdles and 

investment-cash flow sensitivity. Because of conflicting theoretical arguments, 

hypothesis six predicts two direction relationships. Specifically, hypothesis six (a) 

predicts a positive influence on the sensitivity and hypothesis six (b) predicts a 

negative influence on the sensitivity. The table shows that the estimated coefficient on 

the interaction variable between the use of performance hurdle and cash flow 

variables (Use hurdle•(CF/K)) is positive and significant at the 0.01 level (coefficient 

= 0.36, t-stat = 2.77). The adjusted R
2
 of the model is 34.28 percent. The result, 

therefore, supports hypothesis six (b) which is consistent with the managerial 

entrenchment perspective. It asserts that making CEO equity-based compensation vest 

conditional on the achievement of performance hurdles could reduce the incentive 

effects of compensation, and it may even incentivise managers to game the system at 

the cost of shareholder wealth (Healy, 1985; Gaver et al., 1995; Bebchuk et al., 2002; 

Buck et al., 2003; Jensen, 2003). As a result, performance hurdles may enable 

managers to become entrenched and possibly exploit their personal benefits at the 

expense of shareholders, for example, engage in suboptimal investment expenditures.  

 

Next, the choice of performance evaluation methods in the design of CEO equity-

based compensation is examined to test hypothesis seven. When the firm adopts 

relative performance hurdles, the executive equity grants vest based on the 
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performance evaluation as compared to the peer group benchmark or a market index 

(Gerakos et al., 2007). Rather than measuring a performance hurdle on an absolute 

basis, that is, a specific rate or target, relative hurdles are expected to promote the 

efficiency of investment in firms. In column H7, the coefficient on the interaction 

variable of interest (Relative hurdle•(CF/K)) is negatively significant at the 0.10 level 

(coefficient = -0.32, t-stat = -1.71). While the significance of the result is relatively 

weak, the R
2
 of the model is 33.22 percent. This suggests that relative hurdles that 

entail the use of peer performance in evaluating a manager’s performance lead to a 

significant alignment between value creation and management equity payouts (Hvide, 

2002; Hannan et al., 2008; Gong et al., 2011). By reducing the tendency of sample 

firms to invest free cash flow inefficiently, an incentive scheme based on a relative 

performance target is considered superior to the others. Therefore, hypothesis seven is 

supported.  
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Table 6.4: Results from regression of CEO performance-vesting conditions and 

investment efficiency 

Dependent Variable = Investment/Ki, t+1 

    H6 H7 

Variable Predicted Sign Coefficient t-stat Coefficient t-stat 

Intercept  0.35*** 2.53 0.43*** 2.89 

Use hurdle +/- -0.08*** -2.70   

Use hurdle•(CF/K) +/- 0.36*** 2.77   

Relative hurdle +/-   0.03 0.99 

Relative hurdle•(CF/K) -   -0.32* -1.71 

CF/K + 0.00* 0.02 0.23* 1.74 

Size  -0.01*** -2.60 -0.02*** -3.37 

Firm age  0.00* -1.74 0.00* -1.69 

Slack  0.20*** 2.74 0.21*** 2.81 

Dividend  -0.56*** -2.65 -0.52** -2.19 

MTB  0.00 0.82 0.00 1.22 

Sales growth  0.00 -0.10 0.00 -0.20 

Leverage  -0.05 -1.05 -0.07 -1.50 

Tangibility  0.10*** 3.33 0.12*** 3.57 

Year dummy  Included  Included  

Industry dummy  Included  Included  

Standard error cluster   Included  Included  

No. of observations   897   897   

Adjusted R
2
   34.28%   33.22%   

***, **, * indicate statistical significance at the 1, 5, or 10% level (2-tailed), respectively. 

 
This table presents the regression analysis results for the testing of hypotheses six and seven, which are 

related to the propensity to use performance hurdles and the relative hurdle design feature. In all 

regression models, the dependent variable is Investment/K, which is measured as the current year 

capital expenditure (the payment for the purchase of plant, property, and equipment), scaled by net 

fixed assets as at the year beginning. The other variables are defined as follows: Use hurdle is an 

indicator variable equal to 1 if the equity grant is attached to any performance hurdles, and 0 otherwise; 

Use hurdle•(CF/K) is an interaction variable of Use hurdle and CF/K; Relative hurdle is an indicator 

variable equal to 1 if the equity grant is attached to a relative performance hurdle, and 0 otherwise; 

Relative hurdle•(CF/K) is an interaction variable of Relative hurdle and CF/K; CF/K is measured as net 

operating cash flow minus common and preferred dividends payment, scaled by net fixed assets; Size is 

measured as the natural logarithm of total assets; Firm age is measured as the natural logarithm of the 

number of years since the firm has been listed on the ASX; Slack is measured as the sum of cash and 

marketable securities deflated by total assets; Dividend is measured as cash dividends paid divided by 

net income; MTB is measured as market-to-book ratio, the ratio of market capitalisation to net assets; 

Sales growth is measured as the change in sales from the previous year’s level, divided by the previous 

year’s sales; Leverage is measured as total liabilities divided by total assets; and Tangibility is 

measured as the book value of a firm’s net fixed assets divided by total assets. 
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6.4 Robustness and additional tests 

This subsection provides the results of other regression analyses including robustness 

and additional tests. First, the standard investment-cash flow model is re-tested based 

on a sample excluding negative cash flows to isolate the potential influence of 

negative cash flows on the investment-cash flow sensitivity. Second, a robustness test 

is conducted to test an alternative measure of investment inefficiency developed in 

Biddle et al. (2009) to address the significance of CEO compensation attributes. Third, 

an estimation of alternative measures of the vesting horizon is conducted by assessing 

the original vesting period as well as a dichotomous indicator variable. Last, an 

additional variable for the re-testing of performance vesting hurdles is analysed to 

shed light on the difficulty of performance hurdles in Australian CEO compensation 

contracts. 

 

6.4.1 Estimation of the sample excluding negative cash flows 

Previous literature has argued that negative cash flows significantly influence a firm’s 

investment level (Richardson, 2006). This is because, when firms have negative cash 

flows, they are forced to seek alternative sources to finance their investment projects. 

By placing themselves under the scrutiny of external markets, the external capital 

markets may serve as an additional monitoring role in disciplining managerial 

financing decisions (DeAngelo et al., 2006). Thus, firms with negative cash flows are 

more likely to be liquidity constrained than firms with positive cash flows (Jensen, 

1986). Richardson (2006) also reports that firms with negative cash flows experience 

less abnormal investment, for example, overinvestment. This is consistent with the 

notion that firms subject to cash shortfalls from operating activities scale back on 

investment activity. Allayannis and Mozumdar (2004) provide further evidence that a 



150 

 

negative cash flow may push the firm into financial distress, and hence, firms are able 

to make only essential investments. In firms with significant negative cash flows, the 

investment-cash flow sensitivity may become very low because investment may not 

respond well to cash flow.  

 

To isolate the effect of negative cash flows on the regression results, the firm-year 

observations with negative cash flows are excluded in a robustness sample. It is 

expected that the tests based on the sample excluding negative cash flows provide 

consistent and even stronger evidence. Table 6.5 shows the regression results for all 

the regression analysis in the main test. In panel A, the investment expenditure 

(Investment/K) is significantly and positively associated with cash flow (CF) at the 1% 

level (coefficient = 0.37, t-stat = 2.66). The control variables are broadly consistent, 

for example (1) the coefficient of firm size (Size) is negative and is significant at the 

0.01 level (coefficient = -0.01, t-stat = -3.66); (2) the coefficient of dividend payout 

(Dividend) is negative and significant at the 0.01 level (coefficient = -0.70, t-stat = -

3.96); (3) the coefficient of leverage (Leverage) is negative and significant at the 0.05 

level (coefficient = -0.07, t-stat = -2.33); and (4) the coefficient of asset tangibility 

(Tangibility) is positively associated with investment, and is significant at the 0.01 

level (coefficient = 0.15, t-stat = 7.19). However, financial slack (Slack) and the 

market-to-book ratio (MTB) are insignificant in this model. Also, the adjusted R
2
 of 

the model is 32.57 percent, which is higher than the 26.91 percent in the original test.  

 

Panel B presents the robustness regression results for the use and structure of CEO 

equity-based compensation, and panel C presents the results of the design of CEO 

vesting conditions. Specifically, the results indicate several findings: first, to test the 
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influence of the propensity to use CEO equity-based compensation on investment-

cash flow sensitivity, the coefficient of the moderator, CEO Equity dummy•(CF/K), is 

negative and statistically significant at the 0.10 level (coefficient = -0.38, t-stat = -

1.68); second, the moderator variable (CEO Equity weight•(CF/K)) is also negative 

and statistically significant at the 0.10 level (coefficient = -0.01, t-stat = -1.91); third, 

while the use of CEO share rights and restricted shares are significantly associated 

with investment expenditure, the use of CEO share options and equity combinations 

have a significant negative influence on the investment-cash flow sensitivity 

(coefficient = -0.01, t-stat = -1.90; and coefficient = -0.01, t-stat = -2.34, respectively); 

fourth, the estimated coefficient on the vesting duration-cash flow interaction variable, 

Vesting duration•(CF/K), is negative and significant at the 0.01 level (coefficient = -

0.16, t-stat = -2.59); fifth, the graded vesting-cash flow interaction variable, Graded 

vesting•(CF/K)), is significantly and negatively related to investment expenditures at 

the 0.05 level (coefficient = -0.45, t-stat =-2.01); sixth, the coefficient on the 

interaction variable between the use of a performance hurdle and cash flow variables 

(Use hurdle•(CF/K)) is positive and significant at the 0.01 level (coefficient = 0.32, t-

stat = 1.78); and last, the interaction variable (Relative hurdle•(CF/K)) is negatively 

associated with investment expenditure at the 0.10 level (coefficient = -0.36, t-stat = -

1.87). Overall, the findings support that estimation based on the sample excluding 

negative cash flow provides consistent evidence on the investment-cash flow 

sensitivity.  
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Table 6.5: Results from regression of the investment model based on the sample 

excluding negative cash flows 

Panel A: Robustness regression results for the base model 

Dependent Variable = Investment/Ki, t+1 

    Base Model 

Variable Predicted Sign Coefficient t-stat 

Intercept  0.27*** 4.16 

CF/K + 0.37*** 2.66 

Size  -0.01*** -3.66 

Firm age  0.00 1.20 

Slack  0.08 1.28 

Dividend  -0.70*** -3.96 

MTB  0.00 1.26 

Sales growth 0.02* 1.79 

Leverage  -0.07** -2.33 

Tangibility  0.15*** 7.19 

Standard error cluster  Included  

No. of observations 1047   

Adjusted R
2
 32.57%   

***, **, * indicate statistical significance at the 1, 5, or 10 % level (2-tailed), respectively. 
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Table 6.5: Results from regression of the investment model based on the sample excluding negative cash flows (cont.) 

Panel B: Robustness regression results for the use and structure of CEO equity-based compensation 

Dependent Variable = Investment/Ki, t+1 

  Predicted H1 H2 H3 (a) H3 (b) H3 (c) H3 (d) 

Variable Sign Coefficient t-stat Coefficient t-stat Coefficient t-stat Coefficient t-stat Coefficient t-stat Coefficient t-stat 

Intercept  0.22*** 3.37 0.23*** 3.44 0.21** 2.26 0.22** 2.47 0.22** 2.41 0.20** 2.20 

CEO Equity dummy +/- 0.04* 1.85           

CEO Equity 

dummy•(CF/K) 

- -0.38* -1.68           

CEO Equity weight +/-   0.00 1.26         

CEO Equity weight•(CF/K) -   -0.01* -1.91         

CEO Share options +/-     0.00* 1.74       

CEO Share options•(CF/K) -     -0.01* -1.90       

CEO Share rights +/-       0.00 -0.94     

CEO Share rights•(CF/K) -       0.00 0.35     

CEO Restricted shares +/-         0.00 0.50   

CEO Restricted 

shares•(CF/K) 

-         0.00 -0.41   

CEO Equity comb +/-           0.00 0.85 

CEO Equity comb•(CF/K) -           -0.01** -2.34 

CF/K + 0.62** 2.42 0.43** 2.42 0.34* 1.90 0.27 1.30 0.28* 1.70 0.30* 1.76 

CONTROLS  Included  Included  Included  Included  Included  Included  

Standard error cluster   Included  Included  Included  Included  Included  Included  

No. of observations   1047   1047   753   753   753   753   

Adjusted R
2
   37.22%   36.79%   33.05%   32.41%   32.41%   32.78%   

***, **, * indicate statistical significance at the 1, 5, or 10% level (2-tailed), respectively. 
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Table 6.5: Results from regression of the investment model based on the sample excluding negative cash flows (cont.) 

Panel C: Robustness regression results for the vesting conditions of CEO equity-based compensation 

Dependent Variable = Investment/Ki, t+1 

    H4 H5 H6 H7 

Variable Predicted Sign Coefficient t-stat Coefficient t-stat Coefficient t-stat Coefficient t-stat 

Intercept  0.14* 1.63 0.16* 1.72 0.23** 2.51 0.20** 2.23 

Vesting duration +/- 0.01 0.79       

Vesting duration•(CF/K) - -0.16*** -2.59       

Graded vesting +/-   0.07** 2.43     

Graded vesting•(CF/K) -   -0.45** -2.01     

Use hurdle +/-     -0.04 -1.21   

Use hurdle•(CF/K) +/-     0.32* 1.78   

Relative hurdle +/-       0.03 1.23 

Relative hurdle•(CF/K) -       -0.36* -1.87 

CF/K + 0.67** 2.49 0.44** 2.47 0.08 0.32 0.45** 2.23 

CONTROLS  Included  Included  Included  Included  

Standard error cluster   Included  Included  Included  Included  

No. of observations   753   753   753   753   

Adjusted R
2
   38.98%   35.19%   33.58%   34.71%   

***, **, * indicate statistical significance at the 1, 5, or 10% level (2-tailed), respectively. 
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Table 6.5: Results from regression of the investment model based on the sample excluding negative cash flows (cont.) 

This table presents the regression analysis results for the testing of all the models based on the sample excluding negative cash flows. The dependent variable, Investment/K, 

is measured as the current year capital expenditure (the payment for the purchase of plant, property, and equipment), scaled by net fixed assets as at the year beginning. The 

independent variable, CF/K, is measured as net operating cash flow minus common and preferred dividends payment, scaled by net fixed assets. The CEO compensation 

variables are defined as follows: CEO Equity dummy is an indicator variable equals 1 if the firm grants equity-based compensation to their CEOs in a given year, and 0 

otherwise; CEO Equity weight is measured as the percentage of total equity-based compensation to total CEO compensation; CEO Share options is measured as the 

percentage of share options granted (solely) to total CEO compensation; CEO Share rights is measured as the percentage of share rights granted (solely) to total CEO 

compensation; CEO Restricted shares is measured as the percentage of restricted shares granted (solely) to total CEO compensation; Equity comb is measured as the 

percentage of combined equity payments to total CEO compensation; Vesting duration is measured as the weighted average vesting period of the annual equity grants; 

Graded vesting is an indicator variable equal to 1 if the equity grant vests gradually over the vesting period, and 0 otherwise; Use hurdle is an indicator variable equal to 1 if 

the equity grant is attached to any performance hurdles, and 0 otherwise; and Relative hurdle is an indicator variable equal to 1 if the equity grant is attached to a relative 

performance hurdle, and 0 otherwise. The control variables are defined as follows: Size is measured as the natural logarithm of total assets; Firm age is measured as the 

natural logarithm of the number of years since the firm has been listed on the ASX; Slack is measured as the sum of cash and marketable securities deflated by total assets; 

Dividend is measured as cash dividends paid divided by net income; MTB is measured as market-to-book ratio, the ratio of market capitalisation to net assets; Sales growth is 

measured as the change in sales from the previous year’s level, divided by the previous year’s sales; Leverage is measured as total liabilities divided by total assets; and 

Tangibility is measured as the book value of a firm’s net fixed assets divided by total assets. 
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6.4.2 Estimation of an alternative measure of investment inefficiency 

As a robustness check, the hypotheses are re-examined by regression analyses 

incorporating an alternative measure of investment inefficiency. The new proxy is 

measured as the deviation from the expected (optimal) level of investment in a firm, 

following Biddle et al. (2009). Biddle et al. (2009) estimate a firm-specific model of 

investment (Equation 3) as a function of growth opportunities (as measured by sales 

growth) and use the residuals as a firm-specific proxy for deviations from the 

expected investment. Thus, corporate investment deviating from the expected level 

measured by its error term indicates investment inefficiency. In particular, companies 

investing at a higher rate than the expected level have positive residuals that represent 

overinvestment. In contrast, companies investing at a lower rate than the expected 

level have negative residuals representing underinvestment. As a measure of 

investment inefficiency (Inefficiency), the absolute values of the residuals are 

computed to represent unexpected investment expenditures, referred to as either over- 

or underinvestment. Therefore, the higher the value of the unexpected investment, the 

less efficient are firm investments. 

 

Investment totali, t+1 = β0 + β1 Sales growthi,t + εi,t…………………………….Equation (3) 

 

Where Investment total is measured as the sum of capital expenditure, acquisitions, 

research and development expenses less sale of property, plant and equipment, scaled 

by lagged total assets. Sales growth is measured as the change in sales from the 

previous year’s level, divided by the previous year’s sales. 
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A multivariate regression model is then developed to test the impact of the design 

features of equity-based compensation on investment efficiency (Equation 4). The 

unexpected investment (inefficiency) is the dependent variable, which is measured as 

the absolute values of the residuals in the Biddle et al. (2009) model. The 

compensation design variables (DESIGN) are the independent variables, including the 

use of equity-based compensation (CEO Equity dummy), the weight placed on total 

equity-based compensation (CEO Equity weight), the weight of each equity-based 

compensation (CEO Share options, CEO Share rights, CEO Restricted shares, and 

CEO Equity comb), the length of vesting duration (Vest duration), the graded-vesting 

pattern (Graded vesting), the use of performance hurdles (Use hurdle), and the 

relative hurdles (Relative hurdle), and each variable is tested individually in the 

regression.  

 

The model also takes into consideration the other control variables that are influential 

to firm investment. The regression is estimated with fixed industry (αi) and year (αt) 

effects and standard errors (εi,t) adjusted for heteroskedasticity. In addition, the study 

allows for clustering of standard errors within firms in the regressions (Rogers, 1994). 

It is expected that the compensation design variables are significantly associated with 

the independent variable (inefficiency), which are expected to be consistent with the 

findings in the main tests. The regression model is expressed as follows:  

 

Inefficiencyi,t+1 = β0 + β1DESIGNi,t + β2(CF/K)i,t + β4Sizei,t + β5Firm agei,t + β6MTBi,t 

+ β7Sales growthi,t + β8Slacki,t + β9Leveragei,t + β10Dividendi,t + β11Tangibilityi,t + αi 

+αt + εi,t……………………………………………………………………………..Equation (4) 
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Where Inefficiency is the absolute value of the residuals in the Biddle et al. (2009) 

model. DESIGN represents all equity-based compensation design variables: (1) CEO 

Equity dummy is measured as an indicator variable that equals one if the firm grants 

CEO equity-based compensation, and zero otherwise. (2) CEO Equity weight is 

measured as the percentage of equity-based compensation to total CEO compensation. 

(3) CEO Share options is measured as the percentage of share options granted (solely) 

to total CEO compensation. (4) CEO Share rights is measured as the percentage of 

share rights granted (solely) to total CEO compensation. (5) CEO Restricted shares is 

measured as the percentage of restricted shares granted (solely) to total CEO 

compensation. (6) CEO Equity comb is measured as the percentage of combined 

equity payments to total CEO compensation. (7) Vest duration is measured as the 

weighted average vesting period of equity grants in a given year. (8) Graded vesting is 

measured as an indicator variable that equals one if the equity grant vests gradually 

with several instalments over the vesting period, and zero otherwise. (9) Use hurdle is 

measured as an indicator variable that equals one if the equity grant is attached to any 

performance hurdles, and zero otherwise. (10) Relative hurdle is measured as an 

indicator variable that equals one if the equity grant is attached with a relative 

performance hurdle, and zero otherwise. Control variables are specified as follows: 

CF/K is measured as net operating cash flow minus common and preferred dividends 

payment, scaled by net fixed assets; Size is measured as the natural logarithm of total 

assets; Firm age is measured as the natural logarithm of the number of years since the 

firm has been listed on the ASX; MTB is measured as the ratio of market 

capitalisation to net assets; Sales growth is measured as the change in sales from the 

previous year’s level, divided by the previous year’s sales; Slack is measured as the 

sum of cash and marketable securities, scaled by total assets; Leverage is measured as 
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the ratio of total liabilities to total assets; Dividend is measured as the cash dividends 

paid divided by net income; and Tangibility is measured as the ratio of the book value 

of a firm’s net fixed assets to total assets. All variables are defined in Appendix A. 

 

Table 6.6 reports the regression results for the tests of the alternative investment 

inefficiency variable. All hypotheses are re-examined in the new model (Equation 4). 

The results show that (1) the use of CEO equity-based compensation (CEO Equity 

dummy) is negatively associated with investment inefficiency (coefficient = -0.03, t-

stat = -2.07) and is significant at the 0.05 level; (2) the weight placed on equity grants 

to total CEO compensation (CEO Equity weight) is negatively associated with 

investment inefficiency (coefficient = 0.00, t-stat = -2.11) and is significant at the 0.05 

level; (3) the use of options solely in compensation contracts (CEO Share options) is 

negatively associated with investment inefficiency (coefficient = 0.00, t-stat = -1.78) 

and is significant at the 0.10 level; (4) the use of share rights (CEO Share rights) and 

restricted shares (CEO Restricted shares) are not significantly sensitive to investment 

inefficiency; (5) the use of two or more types of equity-based compensation (CEO 

Equity comb) is negatively associated with investment inefficiency (coefficient = 0.00, 

t-stat = -2.04) and is significant at the 0.05 level; (6) the length of vesting duration 

(Vesting duration) is negatively associated with investment inefficiency (coefficient = 

-0.02, t-stat = -2.51) and is significant at the 0.05 level; (7) the use of graded-vesting 

pattern (Graded vesting) is not significantly associated with investment inefficiency; 

(8) the propensity to adopt performance hurdles (Use hurdle) is positively associated 

with investment inefficiency (coefficient = 0.05, t-stat = 1.72) and is significant at the 

0.10 level; and (9) the use of relative performance hurdles (Relative hurdle) is 

negatively associated with investment inefficiency (coefficient = -0.02, t-stat = -1.83) 



160 

 

and is significant at the 0.10 level. In all models, the adjusted R
2
 are above 21 percent. 

Overall, the results of this robustness test are broadly consistent with those in the main 

tests. 
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Table 6.6: Results from regression of the alternative investment inefficiency variable  

Dependent Variable = Inefficiencyi, t+1 

 H1 H2 H3(a) H3(b) H3(c) H3(d) H4 H5 H6 H7 

Variable Coefficient 

(t-stat) 

Coefficient 

(t-stat) 

Coefficient 

(t-stat) 

Coefficient 

(t-stat) 

Coefficient 

(t-stat) 

Coefficient 

(t-stat) 

Coefficient 

(t-stat) 

Coefficient 

(t-stat) 

Coefficient 

(t-stat) 

Coefficient 

(t-stat) 

Intercept 0.47 0.45 0.44 0.38 0.39 0.37 0.32 0.40 0.44 0.38 

 (3.84***) (3.65***) (2.77***) (2.44**) (2.46**) (2.36**) (2.14**) (2.51**) (2.73***) (2.47**) 

CEO Equity dummy -0.03          

 (-2.07**)          

CEO Equity weight 0.00         

  (-2.11**)         

CEO Share options   0.00        

   (-1.78*)        

CEO Share rights    0.00       

    (-1.62)       

CEO Restricted shares     0.00      

     (-0.43)      

CEO Equity comb     0.00     

      (-2.04**)     

Vesting duration      -0.02    

       (-2.51**)    

Graded vesting       -0.01   

        (-0.53)   

Use hurdle         0.05  

         (1.72*)  

Relative hurdle         -0.02 

          (-1.83*) 

CONTROLS Included Included Included Included Included Included Included Included Included Included 

Standard error cluster  Included Included Included Included Included Included Included Included Included Included 

No. of observations 1205 1205 897 897 897 897 897 897 897 897 

Adjusted R
2
 21.82% 21.66% 23.75% 23.22% 23.01% 23.27% 23.90% 23.04% 23.83% 23.32% 

 
***, **, * indicate statistical significance at the 1, 5, or 10 % level, respectively. 
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Table 6.6: Results from regression of the alternative investment inefficiency variable (cont.) 

This table presents the regression analysis results for the robustness test of all hypotheses. The dependent variable is Inefficiency, which is measured as the absolute 

values of the residuals in the Biddle et al. (2009) model. The independent variables are defined as follows: CEO Equity dummy is an indicator variable equals 1 if the 

firm grants equity-based compensation to their CEOs in a given year, and 0 otherwise; CEO Equity weight is measured as the percentage of total equity-based 

compensation to total CEO compensation; CEO Share options is measured as the percentage of share options granted (solely) to total CEO compensation; CEO 

Share rights is measured as the percentage of share rights granted (solely) to total CEO compensation; CEO Restricted shares is measured as the percentage of 

restricted shares granted (solely) to total CEO compensation; Equity comb is measured as the percentage of combined equity payments to total CEO compensation; 

Vesting duration is measured as the weighted average vesting period of the annual equity grants; Graded vesting is an indicator variable equal to 1 if the equity grant 

vests gradually over the vesting period, and 0 otherwise; Use hurdle is an indicator variable equal to 1 if the equity grant is attached to any performance hurdles, and 

0 otherwise; and Relative hurdle is an indicator variable equal to 1 if the equity grant is attached to a relative performance hurdle, and 0 otherwise. Control variables 

(CONTROLS) include: Size is measured as the natural logarithm of total assets; Firm age is measured as the natural logarithm of the number of years since the firm 

has been listed on the ASX; Slack is measured as the sum of cash and marketable securities deflated by total assets; Dividend is measured as cash dividends paid 

divided by net income; MTB is measured as market-to-book ratio, the ratio of market capitalisation to net assets; Sales growth is measured as the change in sales 

from the previous year’s level, divided by the previous year’s sales; Leverage is measured as total liabilities divided by total assets; and Tangibility is measured as 

the book value of a firm’s net fixed assets divided by total assets; and year dummy variables and industry dummy variables. 



163 

 

6.4.3 Estimation of alternative measures of the vesting horizon 

The study conducts an estimation of alternative measures of the vesting horizon as a 

robustness test. Two alternative measures are the original vesting period and early 

vesting feature. The original vesting period (Vesting period) is the time it takes for an 

entire equity grant (or tranche) to vest, ranging from immediate vesting to six years in 

the sample. The test on the original vesting period is based on the grant-level sample 

of 1759 tranche-years. In Table 6.5, the column (1) vesting period model shows that 

the coefficient of the moderator variable, Vesting period•(CF/K), is negative and 

significant at the 0.05 level (coefficient = -0.12, t-stat = -2.06). This is consistent with 

the results of testing the weighted average vesting period (the vesting duration) in the 

firm-year sample (refer to Table 6.3).  

 

Also, the column (2) early vesting model displays the results of another alternative 

measure on vesting horizon. The design feature of early vesting (Early vesting) is 

measured as an indicator variable that equals one if the CEO equity grant vests within 

one year, and zero otherwise. Early vesting feature indicates a short-term vesting 

horizon of equity-based compensation, and therefore, the predicted sign is opposite to 

that of the length of the vesting period. The result shows that the moderator variable, 

Early vesting•(CF/K), is positively associated with investment expenditure and is 

significant at the 0.05 level (coefficient = 0.46, t-stat = 2.31). The adjusted R
2
 of the 

two robustness models are 34.42 percent and 34.88 percent, respectively. The findings 

support the notion that by reducing the investment-cash flow sensitivity, longer 

vesting horizon increases the investment efficiency in corporations.  
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Table 6.7: Results from regression of alternative measures of the vesting horizon 

Dependent Variable = Investment/Ki, t+1 

  (1) Vesting period model (2) Early vesting model 

Variable Predicted Sign Coefficient t-stat Predicted Sign Coefficient t-stat 

Intercept  0.42** 2.13 

 

0.42*** 2.93 

Vesting period +/- 0.01 1.39 

 

  

Vesting period•(CF/K) - -0.12** -2.06 

 

  

Early vesting    +/- -0.03 -1.10 

Early vesting•(CF/K)    + 0.46** 2.31 

CF/K  0.28 1.44  -0.08 -0.74 

Size  -0.02** -2.43 

 

-0.02*** -3.32 

Firm age  0.00** -2.02 

 

0.00 -1.55 

Slack  0.18** 2.02 

 

0.24*** 2.85 

Dividend  -0.31 -1.25 

 

-0.41* -1.84 

MTB  0.00 0.81 

 

0.01* 1.81 

Sales growth 0.01 0.45 

 

0.00 -0.29 

Leverage  -0.04 -0.69 

 

-0.08 -1.61 

Tangibility  0.13*** 3.10 

 

0.13*** 3.77 

Year dummy Included  

 

Included  

Industry dummy Included  

 

Included  

Standard error cluster  Included  

 

Included  

No. of observations 1759     1759   

Adjusted R
2
 34.42%     34.88%   

***, **, * indicate statistical significance at the 1, 5, or 10 % level, respectively. 

 

This table presents the regression analysis results for the testing of alternative measures of the vesting 

horizon, including the original vesting period and the early vesting design. The dependent variable, 

Investment/K, is measured as the current year capital expenditure (the payment for the purchase of plant, 

property, and equipment), scaled by net fixed assets as at the year beginning. The independent variable, 

CF/K, is measured as net operating cash flow minus common and preferred dividends payment, scaled 

by net fixed assets. Vesting period is measured as the time it takes for an entire equity grant to vest; 

Vesting period•(CF/K) is an interaction variable of Vesting period and CF/K; Early vesting is an 

indicator variable equal to 1 if the equity grant vests within one year, and 0 otherwise; Early 

vesting•(CF/K) is an interaction variable of Early vesting and CF/K. The control variables are defined 

as follows: Size is measured as the natural logarithm of total assets; Firm age is measured as the natural 

logarithm of the number of years since the firm has been listed on the ASX; Slack is measured as the 

sum of cash and marketable securities deflated by total assets; Dividend is measured as cash dividends 

paid divided by net income; MTB is measured as market-to-book ratio, the ratio of market capitalisation 

to net assets; Sales growth is measured as the change in sales from the previous year’s level, divided by 

the previous year’s sales; Leverage is measured as total liabilities divided by total assets; and 

Tangibility is measured as the book value of a firm’s net fixed assets divided by total assets. 
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6.4.4 Estimation of re-testing of performance vesting hurdles 

In some cases, the long-term incentive plan allows performance to be tested on 

multiple attempts even after the vesting period ends. If the company underperforms 

the benchmark during all but one test period, the executive could still exercise the 

share options or rights at subsequent dates (Stapledon, 2005). This phenomenon is 

known as a re-testing feature. For instance, some CEO equity plans include re-testing 

provisions that allow the achievement of performance conditions to be re-evaluated in 

subsequent years if they are not achieved in the initial vesting period. Considerable 

investors in the UK have expressed concerned about this, by arguing that re-testing of 

performance conditions for all equity-based incentive schemes be unnecessary and 

unjustified (Stapledon, 2005). 
34

  

 

While this compensation design feature has not been referred to in corporate 

governance guidelines in Australia, there are a considerable amount of firms in the 

sample which include a re-testing provision in their compensation designs (refer to 

Table 5.5 in Chapter five). Due to the feature that re-testing equity plans allow for 

managers’ performance to be re-evaluated in more attempts after the initial test date, 

this is considered as a less restrictive mechanism to test the achievement of the 

performance target. The variable of re-testing provision (Retesting) is measured as an 

indicator variable that equals one if the equity grant is allowed to be re-tested on the 

next (or second-next) anniversary when performance hurdles are not met, and zero 

otherwise. It is expected that a re-testing provision may impair the firms’ investment 

efficiency, as this may give executives more time to exercise their discretion in 

making firm decisions. Table 6.6 reports that the moderating variable, 

                                                           
34

 Association of British Insurers, supra note 23, at 8.1. 
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Retesting•(CF/K), is positively and significantly associated with investment 

expenditure at the 0.05 level. Other control variables are also broadly consistent with 

previous findings. The adjusted R
2
 of the regression model is 32.61 percent. The 

finding is consistent with the prediction.   

 

Table 6.8: Results from regression of re-testing provision of performance hurdles 

Dependent Variable = Investment/Ki, t+1 

    Re-testing model 

Variable Predicted Sign Coefficient t-stat 

Intercept  0.38*** 2.57 

Retesting +/- -0.06*** -2.82 

Retesting•(CF/K) + 0.40** 2.12 

CF/K + 0.11 0.95 

Size  -0.02*** -2.76 

Firm age  0.00* -1.82 

Slack  0.21*** 2.75 

Dividend  -0.53** -2.31 

MTB  0.00 1.13 

Sales growth 0.00 -0.08 

Leverage  -0.06 -1.33 

Tangibility  0.11*** 3.28 

Year dummy Included  

Industry dummy Included  

Standard error cluster  Included  

No. of observations 897   

Adjusted R
2
 32.61%   

***, **, * indicate statistical significance at the 1, 5, or 10 % level, respectively. 

 

This table presents the regression analysis results for the testing of alternative measures of the vesting 

horizon, including the original vesting period and the early vesting design. The dependent variable, 

Investment/K, is measured as the current year capital expenditure (the payment for the purchase of plant, 

property, and equipment), scaled by net fixed assets as at the year beginning. The independent variable, 

CF/K, is measured as net operating cash flow minus common and preferred dividends payment, scaled 

by net fixed assets. Retesting is an indicator variable that equals 1 if the equity grant is allowed to be 

re-tested on the next (or second-next) anniversary when performance hurdles are not met, and 0 

otherwise; Retesting•(CF/K) is an interaction variable of Retesting and CF/K. The control variables are 

defined as follows: Size is measured as the natural logarithm of total assets; Firm age is measured as 

the natural logarithm of the number of years since the firm has been listed on the ASX; Slack is 

measured as the sum of cash and marketable securities deflated by total assets; Dividend is measured as 

cash dividends paid divided by net income; MTB is measured as market-to-book ratio, the ratio of 

market capitalisation to net assets; Sales growth is measured as the change in sales from the previous 

year’s level, divided by the previous year’s sales; Leverage is measured as total liabilities divided by 

total assets; and Tangibility is measured as the book value of a firm’s net fixed assets divided by total 

assets. 
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6.5 Summary 

This section discusses the findings of multivariate regression analyses carried out to 

examine the research questions. The major results are summarised from the tests of 

the role of CEO equity-based compensation design features on investment efficiency. 

First, results show that the use of CEO equity-based compensation influences 

investment efficiency. More precisely, the greater the equity-based compensation 

granted to CEOs, the more efficiently investment decisions are made. Second, the 

length of the vesting horizon and the graded vesting design can also help increase 

investment efficiency. Third, the adoption of performance hurdles could impair the 

investment efficiency; however, the evaluation of performance hurdles on a relative 

basis could increase investment efficiency. After the estimation of the alternative 

sample and variable measures, the regression results hold. Overall, the results suggest 

that the dominant influence of CEO equity design features on investment efficiency is 

through a reduction in the tendency of sample firms to inefficiently invest free cash 

flow, which is consistent with an agency-cost explanation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



168 

 

Chapter 7: Summary and conclusion 

This chapter concludes the thesis, presents a summary of the major findings, 

implications and the limitations of the study, and suggests a number of directions for 

future research. Firstly, a summary of the preceding chapters and discussion of key 

findings in relation to the research questions are provided. It also highlights the 

practical implications of the findings. Then, a brief discussion of limitations of the 

study is provided, and finally, this chapter outlines some directions for future research. 

 

7.1 Research findings and implications 

The study investigates the association between various design features of CEO equity-

based compensation and investment efficiency in corporations. Over the last few 

decades, there has been intense debate over the setting of compensation for senior 

managers. The corporate failures that occurred during the GFC attracted increased 

attention to the use of equity-based compensation. Within an agency framework, the 

delegation of decision-making authority from firm owners to managers causes a 

conflict between the rights of ownership and the exercise of control, which may lead 

to some loss of efficiency and subsequent costs. The traditional view about 

managerial compensation contracts holds that they are an important aspect of 

corporate governance which assists in aligning the interests of managers with those of 

shareholders. However, more recent studies find managerial compensation can also be 

a part of the agency problem that induces managers to act opportunistically at the 

expense of shareholder value. As suggested in Mehran (1995), the form rather than 

the level of compensation is what motivates managers to increase firm value. 

Therefore, how to set the compensation for senior executives (in particular, the CEO), 

that can provide efficient incentives is the primary focus of this study.  
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In general, three categories of CEO equity-based compensation design features are 

considered in the main tests, including the use and structure of equity-based 

compensation, the design of time-vesting conditions, and the design of performance-

vesting conditions. First, the use of equity-based compensation, for instance, whether 

to use equity awards, the weight and structure of compensation (share options, share 

rights, and restricted shares), indicates the importance of equity awards in providing 

interest-alignment incentives. Second, the design of time-vesting conditions 

incorporating the length of vesting duration and graded-vesting schedule shapes the 

horizon incentives derived from CEO equity grants. The vesting period, that is, the 

time an equity grant takes to vest, determines when the ownership of firm shares 

transfers to managers or when managers can exercise share options to acquire firm 

shares. A longer vesting duration can increase the useful life of equity incentives and 

even address myopic managerial behaviour to a certain extent. Also, making equity 

grants vest gradually achieves consumption smoothing and ensures that CEOs have 

sufficient equity in future periods to induce effort exertion. Third, the design of 

performance-vesting conditions, such as the choice of performance hurdles and 

relative performance hurdles, influences the performance incentives provided by 

equity-based compensation. While in principle, performance hurdles should enhance 

the link between pay and performance, many researchers are concerned about the 

efficiency of such provisions regarding the notion of managerial rent-extraction. 

Lastly, the adoption of relative performance hurdles is also considered due to a 

significant alignment between value creation and management equity payouts. 

 

On the other hand, the efficiency of investment is a cause for concern because 

inefficient investments affect firm performance, leading to a reduction of firm value 
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and economic growth. The potential conflict of interest between shareholders and 

managers with respect to investment decisions has been a significant issue in the study 

of corporate finance. In perfect and complete capital markets, a firm would raise funds 

from external capital markets to finance positive net present value projects, and the 

excess cash beyond the needed funds would be distributed to external markets. 

However, in practice, when it is costly to raise external finance, firms may invest 

using internally generated cash flows, and the existence of investment-cash flow 

sensitivity is associated with underinvestment when cash flows are low and 

overinvestment when cash flows are high (Hubbard, 1997; Hovakimian and 

Hovakimian, 2009). In particular, managers who are empire-builders could overinvest 

in under-developed and risky investment projects after all positive NPV investments 

have been taken, while managerial shirkers will forego some positive NPV 

investments to lessen their oversight responsibilities for expanding existing facilities. 

 

To encourage managers to make rational investment decisions, shareholders must find 

ways to design proper incentive compensation to strengthen managerial incentives. 

Based on a sample of the top 300 firms listed on the ASX during the period 2010 – 

2015, the study reports empirical evidence that specific design features of CEO equity 

grants can help mitigate investment-related agency problems. The initial test provides 

evidence of a significant sensitivity of investment to cash flow, indicating potential 

investment-related agency problems in Australia. To incorporate CEO compensation 

design features in the investment-cash flow model, these features are examined as 

moderators to show the incremental influence on the sensitivity.  
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Several important conclusions emerge from the analysis. First, firms that use CEO 

equity-based compensation have lower investment-cash flow sensitivity as compared 

to firms that are not using equity-based compensation. Second, the investment-cash 

flow sensitivity decreases as the weight placed on CEO equity-based compensation 

increases. These results suggest that the investment-related agency problems can be 

reduced through the adoption of equity-based compensation, which helps ensure 

CEOs’ benefits are directly aligned to shareholders’ wealth. This is consistent with the 

notion in Jensen and Murphy (1990) and Broussard et al. (2004). Third, the study 

examines the structure of CEO equity-based compensation that can provide greater 

incentives as firms typically grant solely share options, share rights, restricted shares 

or a combination of equity grants. The result shows that, when firms only grant share 

options to CEOs, their investment-cash flow sensitivity is more likely to be lowered. 

This is consistent with the notion that share options can better motivate employees to 

invest optimally from shareholders’ perspectives as compared to other equity awards 

(Ittner et al., 2003; Williams and Rao, 2006).  

 

Fourth, the evidence shows that a longer vesting duration significantly reduces 

investment-cash flow sensitivity, suggesting that lengthened vesting terms extend the 

incentive horizon of managers, in particular, the CEO. This reduces the possibility of 

undertaking unprofitable projects that are detrimental to firm value in the long run 

(Bolton et al., 2006; Cadman and Sunder, 2014; Gopalan et al., 2014). Fifth, when 

CEO equity grants are designed as to gradually vest during the vesting period (graded-

vesting schedule) rather than to vest entirely at one time on the vesting date (cliff-

vesting schedule), the investment-cash flow sensitivity reduces. The implication is 

that making CEO equity grants vest progressively allows the firm to rebalance the 
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manager's incentives more efficiently and encourages managers to invest more 

efficiently in the shareholders’ best interest (Brisley, 2006; Bebchuk, 2009; Bhagat 

and Romano, 2010). 

 

Sixth, it is interesting to note that the sensitivity of investment to cash flow can be 

increased through the use of performance hurdles. Performance hurdles make equity-

based compensation vest conditional on the achievement of accounting, share market, 

or non-financial measures. Rather than providing greater effort incentives for 

managers, the performance hurdles may also lead to rent-extraction behaviour and 

even incentivise CEOs to game the system at the cost of shareholder wealth (Healy, 

1985; Gaver et al., 1995; Buck et al., 2003; Jensen, 2003). Consistent with the 

managerial entrenchment perspective, the use of performance hurdles can impair 

investment efficiency. Last, the study also finds that designing performance hurdles 

with relative performance measures can decrease investment-cash flow sensitivity. 

Rather than setting specific improvement rates, relative hurdles (based on a market 

index or industry comparator performance benchmark) results in greater managerial 

effort exertion that is in line with shareholder value (Nalebuff and Stiglitz, 1983; 

Hannan et al., 2008). 

 

In sum, the results suggest that firms could design equity-based compensation with 

larger equity awards, particularly share options, longer vesting terms, a graded-vesting 

schedule, fewer performance hurdles, and relative performance hurdles, to constrain 

CEOs’ ability to engage in any suboptimal investment decisions at the expense of 

shareholder value. The results are robust when using a sample excluding negative 

cash flows, when examining alternative measures of investment efficiency following 
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Biddle et al. (2009), and when testing on alternative proxies for CEO vesting 

conditions. Overall, the results indicate executive compensation has an important role 

in investment-cash flow sensitivity because of potential agency problems implied by 

the presence of dominant controlling shareholders. This research also underlines the 

importance of corporate governance quality in corporate financing policy. 

 

7.2 Limitations and avenues for future research 

However, there are some limitations of this study which should be borne in mind 

when interpreting the results. The sample is based on the largest three hundred 

Australian firms in non-financial industries (1205 firm-year observations), so that the 

results may lack generalisability. Also, the study focuses on the CEOs and does not 

report on the other top executives’ compensation features. The results should be 

interpreted with care, given the possibility of an endogeneity issue: the influence of 

managerial incentives on investment decisions that are sensitive to both the sample 

period and the research design. Last, the results are consistent with the prediction that 

CEO equity-based compensation plays an important role in providing investment 

incentives to managers. This study, however, makes no statement on the optimality of 

investment levels. 

 

In addition, the results can be driven by CEO attributes regarding compensation 

setting and other managerial decisions. In particular, variation in CEO characteristics 

could drive the election of the appropriate nature of equity-based incentives. For 

instance, Qu et al. (2016) suggests factors such as CEO duality, tenure, age and power 

are likely to influence the setting of equity-based compensation granted to the CEOs. 

Malmendier and Tate (2005) find that CEO overconfidence can account for 
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investment distortions, because overconfident CEOs are likely to overestimate the 

investment returns and overinvest when they have abundant internal funds, and 

alternatively, they tend to underinvest when they require external financing. 

Furthermore, as a powerful link between shareholder wealth and executive wealth, a 

CEO’s direct stockholdings have possible influence on equity-based incentives. By 

controlling a meaningful percentage of total corporate equity, senior managers 

(especially CEOs) experience a direct ‘feedback effect from changes in market value. 

For example, Jensen and Murphy (2010) show correlations between CEO 

stockholdings and pay-for-performance sensitivity in executive compensation. In this 

study, the CEOs from the sample are assumed to have ‘equal’ characteristics, and thus, 

the results should be interpreted with care.  

 

While the findings suggest that executive compensation is associated with investment 

efficiency, an opportunity exists to extend this research in several ways. Future 

research could address the limitations by including small- and medium-sized firms. 

Moreover, future studies could further examine the specific investment behaviours of 

the top five executive members. Future research could also explore the link between 

executive compensation design and either overinvestment and underinvestment. 

Finally, future research could explore other dimension of investment such as future 

investment opportunities in research and development expenditures.  

 

Overinvestment and underinvestment problems 

Building on the objectives of this study, it is essential to identify how managerial 

incentive compensation contracts help to mitigate investment inefficiency. Previous 

studies have opened the discussion on whether the sensitivity of investment to cash 
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flow causes overinvestment or underinvestment (Aggarwal and Samwick, 2006). In 

accordance with agency theory, it has been documented that managers may take 

wasteful, negative NPV investment projects because they intend to derive private 

benefits from controlling more assets (Kaplan, 1989). This is referred to as 

overinvestment or empire-building behaviour. Alternatively, managers may forgo 

some positive NPV investment projects because additional investments impose 

private costs on them, such as oversight responsibilities (Hadlock, 1998). This refers 

to underinvestment or managerial shirking behaviour. These two types of agency 

problems lead to distinct characteristics of managerial behaviour. Although this study 

has demonstrated the effective incentive contract design to alleviate these agency 

problems, further research could be directed to deliver clear, testable implications that 

can help identify causes of these two inefficient behaviours. 

 

Future investment opportunities  

This study investigates the association between CEO equity-based compensation 

arrangements and investment expenditures in the past (capital expenditure), further 

research could place a focus on the investment expenditures for the future, that is, the 

Research and Development expenditure (R&D). Prior studies have raised this issue to 

look into the interactions between R&D investment decisions and compensation 

policy (Ryan Jr and Wiggins, 2002; Cheng, 2004). Their findings suggest that R&D 

investment is significantly related to the use of equity-based compensation, while the 

association is strongly influenced by the various firm or CEO characteristics. Their 

results imply that equity-based compensation should balance incentive alignment and 

efficient risk sharing for risk-averse managers. Future research could identify how 
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other incentives derived from compensation, such as horizon and performance 

incentives, impact the efficiency of R&D investment decisions. 
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List of Appendices 

Appendix A: Measurement of key variables 

Variable Measurement 

Investment/K Current year capital expenditure (the payment for the purchase of 

plant, property, and equipment), scaled by net fixed assets as at the 

year beginning. 

CF/K Net operating cash flow minus common and preferred dividends 

payments, scaled by net fixed assets. 

CEO Equity dummy An indicator variable equals 1 if the firm grants equity-based 

compensation to their CEOs in a given year, and 0 otherwise 

CEO Equity weight The percentage of total equity-based compensation to total CEO 

compensation 

CEO Share options The percentage of share options granted (solely) to total CEO 

compensation 

CEO Share rights The percentage of share rights granted (solely) to total CEO 

compensation 

CEO Restricted shares The percentage of restricted shares granted (solely) to total CEO 

compensation 

CEO Equity comb The percentage of combined equity payments to total CEO 

compensation 

Vesting duration Weighted average vesting period of the annual equity grants 

Graded vesting An indicator variable equal to 1 if the equity grant vests gradually 

over the vesting period, and 0 otherwise 

Use hurdle An indicator variable equal to 1 if the equity grant is attached to any 

performance hurdles, and 0 otherwise 

Relative hurdle An indicator variable equal to 1 if the equity grant is attached to a 

relative performance hurdle, and 0 otherwise 

Size Natural logarithm of total assets 

Firm age Natural logarithm of the number of years since the firm has been 

listed on the ASX 

Slack Sum of cash and marketable securities deflated by total assets 

Dividend Cash dividends paid divided by net income 

MTB Market-to-book ratio, the ratio of market capitalisation to net assets 

Sales growth Change in sales from the previous year’s level, divided by the 

previous year’s sales 

Leverage Total liabilities divided by total assets 

Tangibility Book value of a firm’s net fixed assets divided by total assets 

Inefficiency Absolute values of the residuals in the Biddle et al. (2009) model 

Vesting period The time it takes for an entire equity grant to vest 

Early vesting An indicator variable equal to 1 if the equity grant vests within one 

year, and 0 otherwise 

Retesting An indicator variable that equals 1 if the equity grant is allowed to 

be re-tested on the next (or second-next) anniversary when 
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performance hurdles are not met, and 0 otherwise 

Year dummy An indicator variable that equals 1 if the firm is in the year i, and 0 

otherwise 

Industry dummy An indicator variable that equals 1 if the firm is in the industry i, and 

0 otherwise 

 

 

Appendix B: Distribution of the use and vesting conditions of CEO equity grants 
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Figure 1: Distribution of total CEO equity-based compensation by year 
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Figure 2: Distribution of average CEO vesting duration by year 
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Figure 1 presents the distribution of total numbers of CEO equity-based compensation 

for each type of equity over the testing period. Figure 2 presents the distribution of 

average CEO vesting duration for each type of equity over the testing period. Figure 3 

presents the distribution of the use of CEO performance hurdles for each type of 

equity over the testing period. 
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Figure 3: Distribution of the use of CEO performance hurdles by year 
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Appendix C: An example of CEO equity-based compensation data disclosed in 

CSL Limited annual report, fiscal year 2013 
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